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$  )OlFKH        Pð
6\PEROHODWHLQLVFK
&Ȝ  /DVHUDQUHJXQJVZHOOHQOlQJH      QP
FS  VSH]LILVFKH:lUPHNDSD]LWlWEHLNRQVWDQWHP'UXFN   -NJ.
'D[  D[LDOHU'LVSHUVLRQVNRHIIL]LHQW      PðV
'P  'LIIXVLRQVNRHIIL]LHQW       PðV
G  'XUFKPHVVHU        FP
(D  $NWLYLHUXQJVHQHUJLH       FDOPRO
)  )DUDGD\.RQVWDQWH      $VPRO
ǻ5*  IUHLH6WDQGDUGUHDNWLRQVHQWKDOSLH     N-PRO
*+69  *DVHRXV+RXUO\6SDFH9HORFLW\5DXPJHVFKZLQGLJNHLW  K
+   (QWKDOSLHVWURP       :
ǻ5+  6WDQGDUGUHDNWLRQVHQWKDOSLH      N-PRO
,  ,QWHQVLWlW        DX
,  6WURPVWlUNH        $
.  *OHLFKJHZLFKWVNRQVWDQWH      
N  :lUPHGXUFKJDQJVNRHIIL]LHQW      :Pð.
N  *HVFKZLQGLJNHLWVNRQVWDQWH      PROV 
N%  %ROW]PDQQ.RQVWDQWH      -.
/D  SODQDUH$XVGHKQXQJ*UDSKHQVFKLFKWHQ     QP
O  /lQJH         FP
1  $Q]DKOVWUHXHQGHU0ROHNOH      
1$  $YRJDGUR.RQVWDQWH      PRO
Q   6WRIIVWURP        PROV
S  'UXFN         EDU
3  /HLVWXQJ        :
4  5HDNLRQVTXRWLHQW       
4  6FKZLQJXQJVDPSOLWXGH       
4   :lUPHVWURP        :
5  XQLYHUVHOOH*DVNRQVWDQWH     -.PRO
6  6HOHNWLYLWlW        
V  :HJ/lQJH        P
V9  UHODWLYH5HVWYRUZlUPVWUHFNHLQ%H]XJDXI*HVDPWYRUZlUPVWUHFNH 
7  7HPSHUDWXU        &.
X  6WU|PXQJVJHVFKZLQGLJNHLW      PV
9   9ROXPHQVWURP       OPLQ
;  8PVDW]        
[  $QWHLO        9ROSSPY
[  UH]LUNXOLHUWHV$5**HVDPW$5*     




\  5HIRUPDWJDVVWURPPLW5H]LUN5HIRUPDWJDVVWURPRKQH5H]LUNXODWLRQ 
]  :HUWLJNHLW        

Į  :lUPHEHUJDQJVNRHIIL]LHQW      :Pð.
6\PEROHJULHFKLVFK
Į  3RODULVLHUEDUNHLW       
İ  PRODUHV2%UHQQVWRIIYHUKlOWQLV     
Ș  G\QDPLVFKH9LVNRVLWlW       3DV
Ș  :LUNXQJVJUDG        
șP  PLWWOHUHWUHLEHQGH7HPSHUDWXUGLIIHUHQ]     
ș  UHODWLYHU%HGHFNXQJVJUDG      
Ȝ  :lUPHOHLWIlKLJNHLW       :P.
Ȝ+  :DVVHUVWRIIQXW]XQJVJUDG      
ȝ  FKHPLVFKHV3RWHQ]LDO       -PRO
ȣ  )UHTXHQ]        V
ȣ  NLQHPDWLVFKH9LVNRVLWlW      PðV
ȡ  'LFKWH        NJPñ






















































































'LH(QWZLFNOXQJ GHU ]XNQIWLJHQ+DXVHQHUJLHYHUVRUJXQJ YHUOlXIW LQ5LFKWXQJ HLQHV6SHNWUXPV YRQ
7HFKQRORJLHQ]XU1XW]XQJNRQYHQWLRQHOOHUVRZLHHUQHXHUEDUHU(QHUJLHQ'LHVHPVVHQLQ%H]XJDXI
(IIL]LHQ]XQG:LUWVFKDIWOLFKNHLWYHUJOHLFKEDUVHLQXPHLQHQMHZHLOVDXVUHLFKHQGHQ$QWHLOGHV6SHNW
UXPV ]X YHUWUHWHQ 'HP SRWHQ]LHOOHQ $QZHQGHU VWHKHQ KLHUEHL PHKUHUH (QWVFKHLGXQJVNULWHULHQ ]XU
$XVZDKOHLQHUJHHLJQHWHQ7HFKQRORJLH]XU9HUIJXQJ=XGLHVHQ]lKOHQ,QYHVWLWLRQVNRVWHQEDXOLFKH
XQG ZlUPHWHFKQLVFKH 5DQGEHGLQJXQJHQ JHVHW]OLFKH 9RUJDEHQ XPJHEHQGH %UHQQVWRIILQIUDVWUXNWXU
YHUEXQGHQPLWGHUSURJQRVWL]LHUWHQ.RVWHQHQWZLFNOXQJVRZLHGDV.RSSOXQJVSRWHQ]LDOPLW7HFKQROR
JLHQ]XU1XW]XQJUHJHQHUDWLYHU(QHUJLHTXHOOHQ'LH7HFKQRORJLHGHU.UDIW:lUPH.RSSOXQJ.:.









































)XHO&HOO ZREHL IU GLH:DVVHUVWRIIJHZLQQXQJ GLH 9HUIDKUHQ GHU 'DPSIUHIRUPLHUXQJ VRZLH GHU
NDWDO\WLVFKSDUWLHOOH2[LGDWLRQ&32;&DWDO\WLF3DUWLDO2[LGDWLRQYHUZHQGHWZHUGHQ
)HUQHUH[LVWLHUHQ LQ'HXWVFKODQG LQGLYLGXHOOH)|UGHUPDQDKPHQ DXI/lQGHUHEHQH IU%UHQQVWRII]HO







GHUH DXIJUXQG GHV KRKHQ+*HKDOWHV FD 9RO WU LP 3URGXNWJDV 5HIRUPDW DQ8QWHU GHU




VLW]W HLQH VHKU JXW DXVJHEDXWH (UGJDVLQIUDVWUXNWXU ZREHL (UGJDV LP 9HUJOHLFK ]X )OVVLJJDV XQG
+HL]|OJHULQJHUHEUHQQVWRIIVSH]LILVFKH.RVWHQVRZLH(PLVVLRQHQDXIZHLVWZRGXUFKGLHVHVEHYRU]XJW
ZLUG)U*HJHQGHQGLHQLFKWDQGHU(UGJDVLQIUDVWUXNWXUSDUWL]LSLHUHQHUJHEHQVLFK9RUWHLOHEHLGHU











SDQ XQG%XWDQ XQGZLUG YLHOIDFK DOV XQLIRUPHU%UHQQVWRIIEHWUDFKWHW ,QQRYDWLYH5HIRUPHUV\VWHPH
E]Z .DWDO\VDWRUHQ ZHUGHQ PHLVW PLW GHQ UHLQHQ 4XDOLWlWHQ GLHVHU *DVH JHWHVWHW +DQGHOVEOLFKHV
)OVVLJJDVNDQQMHGRFKDXFKVLJQLILNDQWH0HQJHQNXU]NHWWLJHUXQJHVlWWLJWHU.RKOHQZDVVHUVWRIIHEHLQ
KDOWHQZHOFKHGLH'HDNWLYLHUXQJYRQ5HIRUPLQJNDWDO\VDWRUHQGXUFKNRKOHQVWRIIKDOWLJH$EODJHUXQJHQ




=LHO GHU YRUOLHJHQGHQ$UEHLW LVW GDV $XI]HLJHQ GHV (LQIOXVVHV NULWLVFKHU )OVVLJJDVEHVWDQGWHLOH GLH
GXUFK9RUZlUPSUR]HVVHJHELOGHWZHUGHQE]ZLP)OVVLJJDVHQWKDOWHQVLQGDXIGDV3RWHQ]LDONRKOHQ

















)UHL]HLW HLQJHVFKORVVHQ VLQG >6%DB@ 'LHVH (QHUJLHPHQJH HQWVSULFKW  GHU *HVDPWDEJDEH
YRQ )OVVLJJDV GHU EHUZLHJHQGH 7HLO ZLUG LQ GHU FKHPLVFKHQ ,QGXVWULH YHUDUEHLWHW ZR GLHVHU DOV
$XVJDQJVVWRII]XU6\QWKHVHYRQ3RO\HWK\OHQXQGDQGHUHQ.XQVWVWRIIHQGLHQW
8PGLH)OVVLJJDVPHQJHIU+HL]]ZHFNHLP+DXVKDOWVEHUHLFK7DQNYRQGHU0HQJHLQ*DVIODVFKHQ







'HU+HL]ZHUW YRQ)OVVLJJDV EHWUlJW FD  N:KNJ GDV KHLW GDVV LQ  FD *:K DQ








HUK|KWHQ3URGXNWLRQV XQG7UDQVSRUWUDWHQ YRQ YHUIOVVLJWHP(UGJDV /1*/LTXHILHG1DWXUDO*DV
EHL GHVVHQ 9HUDUEHLWXQJVSUR]HVV )OVVLJJDV DQIlOOW >'9)*B@ 6WXGLHQ ZLH GHU Ä(QHUJ\ 2XW












GHUH GLH 3UHLVH IU )OVVLJJDV XQG+HL]|O UHJLRQDO XQG VDLVRQDO JURHQ8QWHUVFKLHGHQ XQWHUZRUIHQ
VLQG'HUYRP6WDWLVWLVFKHQ%XQGHVDPWMlKUOLFKYRUJHOHJWH%HULFKW]XU(QWZLFNOXQJGHU9HUEUDXFKHU
SUHLVH>6%DB@EHLQKDOWHWIU(UGJDVXQG+HL]|OGLHMlKUOLFKHQVSH]LILVFKHQ.RVWHQLQ¼N:KE]Z
FWKO IU*HVDPWGHXWVFKODQGZlKUHQG IU )OVVLJJDV OHGLJOLFK GLH9HUEUDXFKHUSUHLVLQGL]HV EH]RJHQ
DXIHLQ%DVLVMDKUDQJHJHEHQZHUGHQ$EELOGXQJ]HLJWGLH3UHLVHQWZLFNOXQJGHU(QHUJLHWUlJHUIU
+DXVKDOWHDE'LH3UHLVHIU(UGJDVXQG+HL]|OHQWVWDPPHQGLUHNWGHP%HULFKWGHV6WDWLVWLVFKHQ












WHUQ LQHLQHU5HJLRQ ,QXQPLWWHOEDUHU1lKH YRQ5DIILQHULHQRGHUHLQHP ,PSRUWWHUPLQDO VLHGHOQ VLFK












'LH 9HUZHQGXQJ YRQ 1LHGHUWHPSHUDWXU3(0%UHQQVWRII]HOOHQV\VWHPHQ 3RO\PHU(OHNWURO\W
0HPEUDQ RIIHULHUW9RUWHLOH LQ %H]XJ DXI GLH G\QDPLVFKHQ /DVWDQIRUGHUXQJHQ LQ GHU+DXVHQHUJLH
WHFKQLN (LQ 6FKQHOOVWDUW LVW EHL 8PJHEXQJVWHPSHUDWXU P|JOLFK XQG /DVWZHFKVHO N|QQHQ LQQHUKDOE
ZHQLJHU0LQXWHQGXUFKJHIKUWZHUGHQ)HUQHUXQWHUOLHJHQGLH0DWHULDOLHQGHV%UHQQVWRII]HOOHQVWDFNV
NHLQHQ WKHUPLVFKHQ %HODVWXQJHQ DXIJUXQG GHV QLHGULJHQ 7HPSHUDWXUQLYHDXV 1DFKWHLOH HLQHV 17
3(06\VWHPVVLQGXDHLQXPIDQJUHLFKHV:DVVHUPDQDJHPHQW*HIDKUGHU$XVWURFNQXQJVRZLHHLQH
NRPSOH[H*DVDXIEHUHLWXQJ EHL9HUZHQGXQJ ZDVVHUVWRIIUHLFKHU 5HIRUPDWJDVH'LHVH*DVH HQWKDOWHQ
.RKOHQPRQR[LG LQ.RQ]HQWUDWLRQHQ YRQPHKUHUHQ9ROZREHLEHUHLWV*HKDOWHYRQZHQLJHQSSP
GLH.DWDO\VDWRUHQGHU%UHQQVWRII]HOOHVFKlGLJHQ
*UXQGODJH GHU:LUNXQJVZHLVH HLQHU 3(0%UHQQVWRII]HOOH LVW GLH HOHNWURFKHPLVFKH 8PVHW]XQJ YRQ
:DVVHUVWRIIPLW6DXHUVWRII
  J2+2+ o    N-PRO
  ' +5 *O
(LQHRSWLPDOH(IIL]LHQ]GHU%UHQQVWRII]HOOHEHGLQJWHLQHQKRKHQ:DVVHUVWRIIJHKDOWGHV3UR]HVVJDVHV
'LH$EVHQNXQJ GHV+3DUWLDOGUXFNHV YHUXUVDFKW 6SDQQXQJVYHUOXVWH 1HUQVWµVFKH*OHLFKXQJ VRZLH
/LPLWLHUXQJHQ GHV6WRIIWUDQVSRUWHV LP5HDNWLRQVEHUHLFK GHU=HOOH DXIJUXQG QLHGULJHUHU.RQ]HQWUDWL
RQVJUDGLHQWHQ
=XU+HUVWHOOXQJ HLQHVZDVVHUVWRIIUHLFKHQ5HIRUPDWJDVHV DXV.RKOHQZDVVHUVWRIIHQ H[LVWLHUHQ LP%H
UHLFK GHU %UHQQVWRII]HOOHQWHFKQRORJLH GLH 9HUIDKUHQ 'DPSIUHIRUPLHUXQJ '5 HQJO 6WHDP
5HIRUPLQJDXWRWKHUPH5HIRUPLHUXQJ$75VRZLHGLHWKHUPLVFKE]ZNDWDO\WLVFKSDUWLHOOH2[LGDWL
RQ732;&32;
'5   
 
 +PQ&2Q2+Q+& PQ ¸¹
·¨
©
§ l    !' +5 *O
732;&32;  
 
+P&2Q2Q+& PQ o    
 ' +5 *O
$75    *O*O      ' +5 
3DUDOOHO]XGHQ*OREDOUHDNWLRQHQYRQ'5XQG$75ILQGHWGLH:DVVHU*DV6KLIWUHDNWLRQVWDWW
 &2+2+&2 l   N-PRO
 +ǻ5 *O
%HL$75732;XQG&32;ZHUGHQZHLWHUKLQ7HLOHGHV%UHQQVWRIIHVYROOVWlQGLJR[LGLHUW





§    ' +5 *O
'LH9HUIDKUHQVLQG6WDQGGHU7HFKQLNXQGZHUGHQJURWHFKQLVFKEHUHLWVVHLW%HJLQQGHV-DKUKXQ
GHUWV ]XU 6\QWKHVHJDVHU]HXJXQJ YHUZHQGHW XD ]XU +HUVWHOOXQJ YRQ $PPRQLDN +DEHU%RVFK









9HUIDKUHQJHZRQQHQZLUG'HU3UR]HVVVFKULWW LVWNRPSOH[XQGNRVWHQDXIZlQGLJ MHGRFK LP*HVDPW
SUR]HVVZLUWVFKDIWOLFKGDGHUHEHQIDOOVJHZRQQHQH6WLFNVWRIIXDEHLHLQHUQDFKJHVFKDOWHWHQ$PPR
QLDNV\QWKHVH YHUZHQGHW ZLUG VRZLH 6\QHUJLHQ LQ %H]XJ DXI *DVDXIEHUHLWXQJVYHUIDKUHQ EHL WLHIHQ
7HPSHUDWXUHQEHVWHKHQ)U5HIRUPHUV\VWHPHLQQHUKDOEYRQ%=$QODJHQLP+DXVHQHUJLHVHNWRUNDQQ
LQGHV GLH =XIXKU YRQ 6DXHUVWRII DXV*UQGHQ GHU:LUWVFKDIWOLFKNHLW XQG GHU9HUIDKUHQVNRPSOH[LWlW
OHGLJOLFKGXUFK/XIW]XJDEHHUIROJHQ
'LH'DPSIUHIRUPLHUXQJ RIIHULHUW LP9HUJOHLFK GLH K|FKVWHQ:DVVHUVWRIIJHKDOWH 9RO WUR
FNHQEHLQXUJHULQJHQ,QHUWJDVDQWHLOHQGDRKQH/XIW]XIXKUDXFKNHLQ6WLFNVWRIILQV6\VWHPHLQJHWUD
JHQZLUG+LHUDXVUHVXOWLHUHQJHULQJHUH3URGXNWJDVVWU|PHXQGHLQHNOHLQHUH'LPHQVLRQLHUXQJQDFKIRO







'DPSIUHIRUPLHUXQJ VFKHPDWLVFKYHUDQVFKDXOLFKW'DV%UHQQJDVZLUG]XQlFKVW HQWVFKZHIHOW XQG]X
VDPPHQPLWGHLRQLVLHUWHP3UR]HVVZDVVHUHLQHP9HUGDPSIHU]XJHIKUWZREHLGDV%UHQQJDVDOWHUQDWLY
QDFKGHP9HUGDPSIHU]XJHIKUWZHUGHQNDQQ JHVWULFKHOWH/LQLH'DV*HPLVFKZLUGEHUKLW]WXQG




















N-PRO +  5'l 2+&++&2   *O
'DV5HIRUPDWZLUGLP$QVFKOXVVDXIGLH%HWULHEVWHPSHUDWXUGHV173(0%=6WDFNJHNKOWXQGGLH






1LFKW GDUJHVWHOOW LQ$EELOGXQJ  VLQG GLH:lUPHVWU|PHGHU HLQ]HOQHQ3UR]HVVVWXIHQ (LQ%+.:
JHQHULHUW QHEHQ HOHNWULVFKHU$UEHLW DXFK WKHUPLVFKH (QHUJLH GLH SULPlU IU+HL]]ZHFNH YHUZHQGHW
ZLUG'HU%UHQQVWRII]HOOHQVWDFNJLEWQHEHQHOHNWULVFKHU/HLVWXQJDXFKWKHUPLVFKH/HLVWXQJLQHWZDGHU




'LH GDUJHVWHOOWH 3UR]HVVJDVIKUXQJ HQWVSULFKW SULQ]LSLHOO GHP LQQHUHQ $XIEDX GHV 173(0%=
%+.: LQKRXVHGHU)LUPD5LHVDHU%UHQQVWRII]HOOHQWHFKQLN*PE+ 5%='LHVHV VWHOOWHLQH*H
PHLQVFKDIWVHQWZLFNOXQJGHU)LUPHQ5%=LQKRXVHHQJLQHHULQJ%HUOLQ'%,*DVWHFKQRORJLVFKHV,QVWL
WXW '%,*7, )UHLEHUJ VRZLH GHP ,QVWLWXW IU :lUPHWHFKQLN XQG 7KHUPRG\QDPLN ,:77 GHU 78
%HUJDNDGHPLH)UHLEHUJGDU'DVHUGJDVEDVLHUWH6\VWHPLVWIUHLQH0D[LPDOOHLVWXQJYRQN:HOHNW







PHQJHIDVVW LVW6lPWOLFKH3UR]HVVJDVVFKULWWHXQWHUOLHJHQGDKHUNHLQHU UlXPOLFKHQ7UHQQXQJ VRQGHUQ






PHKUVFKDOLJHU $XIEDX GHU HQWVSUHFKHQG GHQ 7HPSHUDWXUQLYHDXV GHU HLQ]HOQHQ 3UR]HVVVWXIHQ GLH
+RFKWHPSHUDWXUNRPSRQHQWHQ0HKUVWRIIEUHQQHUXQG5HIRUPHULP.HUQELQGHWVRZLHGLH1LHGHUWHPSH
UDWXUNRPSRQHQWHQ9HUGDPSIHUXQG:DVVHU*DV6KLIW5HDNWRULQGHQ5DQG]RQHQ
+LHUGXUFKHUJHEHQ VLFKRSWLPDOH6\QHUJLHQ LP+LQEOLFNDXIGHQ:lUPHWUDQVSRUW LQQHUKDOEGHU3UR
]HVVVWXIHQGDGDV'HVLJQPLWGHQ+RFKWHPSHUDWXU]RQHQLP.HUQXQGGHQ1LHGHUWHPSHUDWXU]RQHQDP




























NRPPHU]LHOO DQ(LQH GLHVHU$QODJHQ Pñ1KZLUG IOVVLJJDVEHWULHEHQ LP5DKPHQ HLQHV'H
PRQVWUDWLRQVSURMHNWHVGHU&OHDQ(QHUJ\3DUWQHUVKLSDQGHU7RWDO:DVVHUVWRIIWDQNVWHOOH+HHUVWUDHLQ






   
$EELOGXQJ5HIRUPHUV\VWHPHYRQ:65HIRUPHUOLQNV)/2;5HIRUPHU&RPSDFWUHFKWV)/2;5HIRUPHU0RGXODU
PLW,QQHQGDUVWHOOXQJGHUPRGXODUHQ%DXZHLVH>:65B@
'LH )LUPD QHZ HQHUGD\ *PE+ YHUWUHLEW DNWXHOO GDV IOVVLJJDVEHWULHEHQH %UHQQVWRII]HOOHQV\VWHP











)LUPD )& 3RZHU *PE+ >.RQB@ VRZLH GXUFK GDV=HQWUXP IU %UHQQVWRII]HOOHQ7HFKQLN *PE+
=%7LQ'XLVEXUJ>6SLB@
 (QWZLFNOXQJHQLP%HUHLFKIOVVLJJDVEDVLHUWHU%UHQQVWRII]HOOHQV\VWHPH
'LH LP )ROJHQGHQ GDUJHVWHOOWHQ (QWZLFNOXQJHQ JHEHQ HLQHQ hEHUEOLFN ]XP EUHLWHQ (QWZLFNOXQJV
VSHNWUXP IOVVLJJDVEDVLHUWHU %UHQQVWRII]HOOHQV\VWHPH VRZLH ]X GHQ .RPELQDWLRQHQ YHUVFKLHGHQHU




WXWH RI 6FLHQFH DQG7HFKQRORJ\ 6HRXO HLQ62)&%UHQQVWRII]HOOHQV\VWHP HLQVFKOLHOLFK 3HULSKHULH
GDVPLW  N: HOHNWULVFKHU /HLVWXQJ VRZRKO (UGJDV DOV DXFK )OVVLJJDV XPVHW]HQ NDQQ ,P 6\VWHP
ZXUGH HLQH 3UHUHIRUPLQJVWXIH LQWHJULHUW XP &.RKOHQZDVVHUVWRIIH GHV %UHQQVWRIIHV LQ HLQ &+






3UHUHIRUPLQJ.DWDO\VDWRU &35 )D &ODULDQW HKHPDOV 6G&KHPLH XPJHVHW]W 'DV HQWVWHKHQGH






WHUVXFKXQJHQ GHU *DV]XVDPPHQVHW]XQJ QDFK GHU 3UHUHIRUPLQJVWXIH HUJDEHQ NHLQH &
.RKOHQZDVVHUVWRIIHPHKU LP*DV:HLWHUKLQZXUGHGDV0HWKDQQDFKGHU5HIRUPLQJVWXIHDQQlKHUQG
YROOVWlQGLJXPJHVHW]W




V\VWHP ZXUGHQ PHKUHUH .DWDO\VDWRUHQ IU 3UHUHIRUPLQJ XQG 'DPSIUHIRUPLHUXQJ XQWHU LVRWKHUPHQ
%HGLQJXQJHQ JHWHVWHW PLW GHP =LHO WKHUPRG\QDPLVFK JQVWLJH %HGLQJXQJHQ IU HLQH DXVUHLFKHQGH
$NWLYLWlWGHU.DWDO\VDWRUHQ]XEHVWLPPHQZDVGXUFKHLQH9DULDWLRQYRQ6&9HUKlOWQLVXQG5HDNWRU
WHPSHUDWXU UHDOLVLHUW ZXUGH ,Q HLQHP  N:3URWRW\SHQV\VWHP HUIROJWH DP (QGH HLQ 'DXHUWHVW YRQ
KRKQHGDVVHLQH'HJUDGDWLRQGHV.DWDO\VDWRUVIHVWJHVWHOOWZHUGHQNRQQWH(LQHGHUJU|WHQ+HU
DXVIRUGHUXQJHQ VHKHQ GLH $XWRUHQ GDULQ RSWLPDOH %HWULHEVEHGLQJXQJHQ IU GLH 5HIRUPLHUXQJ YRQ
)OVVLJJDV]XLGHQWLIL]LHUHQGDGLHVHYRQGHQNRPPHU]LHOOHQ.DWDO\VDWRUKHUVWHOOHUQPHLVWQLFKWEHUHLW
JHVWHOOWZHUGHQ
'RNXSLO HWDO >'RNB@HQWZLFNHOWHQ DP=HQWUXP IU%UHQQVWRII]HOOHQ7HFKQLNJ*PE+'XLVEXUJ
=%7J*PE+HLQHIOVVLJJDVEHWULHEHQH$X[LOLDU\3RZHU8QLW$38DXI%DVLVHLQHU1LHGHUWHPSHUD
WXU3(0%UHQQVWRII]HOOHPLW:HOHNWULVFKHU$XVJDQJVOHLVWXQJ'DV6\VWHPEHLQKDOWHW HLQ NRP














'HU HUVWHPLW )OVVLJJDV EHWULHEHQH+(U]HXJHUZXUGH GXUFK GDV LWDOLHQLVFKH8QWHUQHKPHQ+\GUR
JHQ$UFRWURQLFV ]XU 9HUIJXQJ JHVWHOOW )ROJHQGH 3UR]HVVVWXIHQ VLQG LQWHJULHUW K\GULHUHQGH (QW











GHUWHPSHUDWXU:DVVHUJDV6KLIW VRZLH HLQHU ]ZHLVWXILJHQ VHOHNWLYHQ 0HWKDQLVLHUXQJ 'HU 1HWWRZLU
NXQJVJUDGGHV5HIRUPHUVLPVWDWLRQlUHQ=XVWDQGZLUGPLW/RZHU+HDWLQJ9DOXH/+9DQJHJH
EHQ
'LH&87(&,QVWLWXW *PE+ HQWZLFNHOWH HLQHQ 'HPRQVWUDWRU DXI %DVLV HLQHU 62)& ]XU GH]HQWUDOHQ
(QHUJLHYHUVRUJXQJ PLW 3URSDQ >'LHB 'LHBE@ 'LHVHU ZXUGH DOV $38 PLW HLQHU PLWWOHUHQ
HOHNWULVFKHQ /HLVWXQJ YRQ  : VRZLH HLQHU ]XVlW]OLFKHQ +HL]OHLVWXQJ IU GHQ 5DXP
KHL]XQJZlUPHEHGDUI NRQ]LSLHUW 'LH 5HIRUPDWJDVHU]HXJXQJ ZLUG XQWHU 1XW]XQJ HLQHV NDWDO\WLVFK
XQWHUVWW]WHQ32;5HIRUPHU &32; UHDOLVLHUW ,P5DKPHQGHU7HVWOlXIHPLW GHP.RPSOHWWV\VWHP




&LSLWu HW DO >&LSB@ GRNXPHQWLHUHQ GLH )RUVFKXQJVDNWLYLWlWHQ GHV&15 ,QVWLWXWH IRU $GYDQFHG








$OV+DXSWSUREOHPH ZHUGHQ ODQJH $QIDKU]HLWHQ VRZLH HLQ KRKHU &2 XQG&+$QWHLO LP5HIRUPDW
QDFKGHUVHOHNWLYHQ2[LGDWLRQDQJHJHEHQ&LSLWuHWDO>&LSB@VHW]WHQGLH(QWZLFNOXQJPLWHLQHP
K|KHUVNDOLHUWHQ6\VWHPN:HOHNWULVFKIRUW+<*HQ,,ZXUGHKLHUEHLHEHQIDOOVIUGLH5HIRUPLH




'DO\ HW DO >'DOB@ XQWHUVXFKWHQ GLH %UHQQVWRIIIOH[LELOLWlW HLQHV0&)&%UHQQVWRII]HOOHQV\VWHPV
0ROWHQ &DUERQDWH )XHO &HOO LP 5DKPHQ HLQHV %UHQQVWRII]HOOHQWHFKQRORJLHSURJUDPPHV GHV86
$UP\(QJLQHHU5HVHDUFK DQG'HYHORSPHQW&HQWHU (5'&&(5/'DVPLW HLQHU HOHNWULVFKHQ/HLV
WXQJ YRQ  N: DQJHJHEHQH0&)&6\VWHPZXUGH XUVSUQJOLFK IU GHQ %HWULHEPLW (UGJDV XQG
.OlUJDV DXVJHOHJW ,P 7HVW ZXUGH GDV 6\VWHPPLW 3URSDQ GHU DPHULNDQLVFKHQ 4XDOLWlWVVWXIH +'
YJO$EVFKQLWW)OVVLJJDV]XVDPPHQVHW]XQJHQLQWHUQDWLRQDOEHWULHEHQ'HU%HWULHEZXUGHEHU















WDOOSODWWHQ LQ GLH0LNURVWUXNWXUHQ LQ )RUP YRQ .DQlOHQ GXUFK QDVVFKHPLVFKH bW]YHUIDKUHQ HLQJH
EUDFKW ZHUGHQ 'LHVH ZHUGHQ DQVFKOLHHQG PLW HLQHP LQGLYLGXHOOHQ 7UlJHU.DWDO\VDWRU6\VWHP EH









6HLWH GDV )OVVLJJDVPLWWHOV NDWDO\WLVFK DNWLYHU2EHUIOlFKH YHUEUHQQW XP GHQ:lUPHEHGDUI IU GLH
5HIRUPLHUXQJ ]X GHFNHQ 'LH 5HIRUPHUVHLWH EHVWHKW DXV  P WLHIHQ HOOLSWLVFKHQ0LNURNDQlOHQ
EHVFKLFKWHWPLWHLQHP$O2:DVKFRDWVRZLHHLQHP(GHOPHWDOONDWDO\VDWRU'LH3HUIRUPDQFHGHV6\V
WHPV ZXUGH EHU K PLW 3URSDQ EHL  6WDUW6WRSS=\NOHQ VW|UXQJVIUHL QDFKJHZLHVHQ 3URSDQ
ZXUGHVWHWVNRPSOHWWXPJHVHW]W
.ROEHWDO>.ROB@,QVWLWXWIU0LNURWHFKQLN0DLQ]*PE+XQWHUVXFKWHQGLH'DPSIUHIRUPLHUXQJ








UHQPLW5K$O2 XQG5K&H2.DWDO\VDWRUHQZHUGHQ YRQ7KRUPDQQ HW DO >7KRB@YRUJHVWHOOW
)HUQHUH[LVWLHUHQ9HU|IIHQWOLFKXQJHQ]XUNDWDO\WLVFKSDUWLHOOHQ2[LGDWLRQYRQ3URSDQLQPLNURVWUXN
WXULHUWHQ 6\VWHPHQ >(QJB $DUB 3HQB@ ZREHL QXU LQ 3HQQHPDQQ HW DO >3HQB@













(XURSlLVFKHQ)RQGV IU UHJLRQDOH(QWZLFNOXQJ ()5(ILQDQ]LHOO XQWHUVWW]W'LH$UEHLWHQNQSIHQ
DQ GLH ELVKHULJHQ $NWLYLWlWHQ GHV /HKUVWXKOV *:$ DXI GHP *HELHW GHU :DVVHUVWRIIHU]HXJXQJ DQ
+LHUEHLZXUGH XD HLQ WHFKQLVFK DXVJHUHLIWHV5HIRUPHUPRGXO IU173(0%UHQQVWRII]HOOHQV\VWHPH







UH %HGHXWXQJ NRPPW KLHUEHL GHU 3UREOHPDWLN NULWLVFKHU )OVVLJJDVNRPSRQHQWHQ XQJHVlWWLJWH
NXU]NHWWLJH.RKOHQZDVVHUVWRIIH.:VRZLHGHU%LOGXQJGLHVHUZlKUHQGGHU3UR]HVVJDVDXIEHUHLWXQJ
IU GLH 'DPSIUHIRUPLHUXQJ LQ %UHQQVWRII]HOOHQ%+.: ]X 'LH YRUOLHJHQGH $UEHLW YHUDQVFKDXOLFKW
GHXWOLFKGDVV)OVVLJJDVQLFKWDOVXQLIRUPHU%UHQQVWRIIEHWUDFKWHWZHUGHQNDQQGDDEKlQJLJYRQGHU
%H]XJVTXHOOH JU|HUH$QWHLOHNULWLVFKHU%HVWDQGWHLOH HQWKDOWHQ VHLQN|QQHQ'LHVHN|QQHQZHLWHUKLQ
EHL9RUZlUPSUR]HVVHQ LQ VLJQLILNDQWHQ0HQJHQ JHELOGHWZHUGHQ LQVEHVRQGHUHZHQQGDV)OVVLJJDV
EHLODQJHQ9HUZHLO]HLWHQKRKHQ7HPSHUDWXUHQDXVJHVHW]WZLUG
8PGHQ=XVDPPHQKDQJGLHVHU%HVRQGHUKHLWHQ LQ%H]XJDXIGLH5HIRUPLHUXQJDXI]X]HLJHQZHUGHQ




WLN VRZLH GDV 6SHNWUXPP|JOLFKHU NRKOHQVWRIIKDOWLJHU$EODJHUXQJHQ EHL5HIRUPLHUSUR]HVVHQ YRUJH
VWHOOW
,Q.DSLWHOZHUGHQXQWHU1XW]XQJGHV(QHUJLHXQG6WRIIVWURPPRGHOOVHLQHV1LHGHUWHPSHUDWXU3(0
%UHQQVWRII]HOOHQ%+.: HQHUJHWLVFKH $QDO\VHQ GXUFKJHIKUW 'LH %HWUDFKWXQJHQ ZHUGHQ LP 9HU
JOHLFK ]X HLQHP HUGJDVEHWULHEHQHQ 6\VWHP YHUDQVFKDXOLFKW GD:LUNXQJVJUDGH XQG DQGHUH *U|HQ
DXFK YRQ GHU 3HULSKHULH GHV 6\VWHPV DEKlQJLJ VLQG:HLWHUKLQ ZHUGHQ %HUHFKQXQJHQ DP 6\VWHP












NXQJ GHV%UHQQVWRIIHV GHU JHJHQEHU GHU 3\URO\VH YRQ UHLQHP3URSDQ EHL GHU'DPSIUHIRUPLHUXQJ




































  &+ &+ &+
0RODUH0DVVH0 >NJNPRO@   
0RODUHV1RUPYROXPHQ9PQ >OPRO@   
'LFKWHLP1RUP]XVWDQGȡQ >NJPñ@   
%UHQQZHUW+R >N:KPñ@   
+HL]ZHUW+X >N:KPñ@   
6LHGHWHPSHUDWXUEHL1RUPGUXFN >&@   
8QWHUH=QGJUHQ]HLQ/XIWEHL&1RUPGUXFN >9RO@   

























3URS\OHQ 0D WUDQV%XWHQ SSP
0HWKDQ 0D %XWHQ SSP
(WKDQ 0D LVR%XWHQ SSP
L%XWDQ 0D FLV%XWHQ SSP
(WK\OHQ SSP %XWDGLHQ SSP





GXQJ NRKOHQVWRIIKDOWLJHU $EODJHUXQJHQ VR GDVV K|KHUH$QWHLOH YHUPLHGHQ ZHUGHQ VROOWHQ =XU $E
VFKlW]XQJHLQHVPD[LPDO]XHUZDUWHQGHQ*HKDOWHVZXUGHQLP5DKPHQGHU$UEHLWKDQGHOVEOLFKH3UR
SDQJDVIODVFKHQ DXV YHUVFKLHGHQHQ 5HJLRQHQ LQ 'HXWVFKODQG HUZRUEHQ XQG GLH *DVSKDVHQ
JDVFKURPDWRJUDSKLVFK DQDO\VLHUW 'LH (UJHEQLVVH ]HLJHQ GDVV GLH =XVDPPHQVHW]XQJHQ XQDEKlQJLJ
YRP6WDQGRUWPHKUDOV9RO3URSDQDXIZHLVHQ'LHIROJHQGH7DEHOOHJLEWGLH=XVDPPHQVHW]XQJ



















 /LHIHUDQW$ /LHIHUDQW$ /LHIHUDQW% /LHIHUDQW% /LHIHUDQW% /LHIHUDQW&
0HWKDQ      
(WKDQ      
(WK\OHQ      
3URSDQ      
3URS\OHQ      
Q%XWDQ      

8QWHUVXFKXQJHQ ]XU =XVDPPHQVHW]XQJ YHUVFKLHGHQHU )OVVLJJDVTXDOLWlWHQ ZXUGHQ DXFK YRQ%ROW]H




)OVVLJJDVH HUNOlUWZHUGHQ 6R VLQG XQJHVlWWLJWH.RKOHQZDVVHUVWRIIH DXIJUXQG GHU WKHUPLVFKHQ%H
KDQGOXQJHKHUEHLGHU*HZLQQXQJLQ5DIILQHULHQ]XHUZDUWHQ'DUEHUKLQDXVVSLHOHQDXFKWHFKQLVFKH









GDPSIGUXFNGHUIUGHQ:LQWHUE]Z6RPPHU]HLWUDXPHLQ]XKDOWHQ LVW >',1(1@ ,QGHU5HJHO
EHLQKDOWHWGLHVRJHQDQQWH:LQWHUPLVFKXQJHLQHQK|KHUHQ$QWHLODQ3URSDQGDHLQ]XKRKHU%XWDQDQ
WHLOEHLQLHGULJHQ7HPSHUDWXUHQQLFKWPHKU LQGLH'DPSISKDVHEHUJHKWXQGHV VRPLW]X3UREOHPHQ
















$OOJHPHLQZHUGHQ LQ/lQGHUQGLHQ|UGOLFKHUJHOHJHQ XQGGDPLW NlOWHUHQ.OLPDEHGLQJXQJHQ DXVJH
VHW]WVLQGK|KHUH3URSDQJHKDOWHYHUZHQGHWXPHLQHDXVUHLFKHQGH9HUGDPSIXQJVUDWHIUGLHMHZHLOLJH
$QZHQGXQJJHZlKUOHLVWHQ]XN|QQHQ%DEXHWDO>%DEB@JHEHQXDIROJHQGHPLWWOHUHSUR]HQWXD





EHWUXJ ZHQLJHU DOV 9RO ,Q GHQ 86$ ZHUGHQ GUHL 4XDOLWlWHQ )OVVLJJDV XQWHUVFKLHGHQ+'
3URSDQH EH]HLFKQHW GHQ DPZHLWHVW YHUEUHLWHWHQ7\SXV'LHVHUZHLVW HLQ3URSDQPLQLPXPYRQ 
VRZLHHLQ3URS\OHQPD[LPXPYRQDXIXQGLVWVRPLWHLQ)OVVLJJDVKRKHU4XDOLWlW+'3URSDQH
KLQJHJHQHUODXEWELV]X3URS\OHQXQGZLUGSULPlUIUGLHNRPPHU]LHOOHXQGSULYDWH+DXVYHUVRU






'HU ]XOlVVLJH*HKDOW DQ6FKZHIHO LQ )OVVLJJDVHQ LVW GXUFK GLH',1 JHUHJHOW'LHVHU EHWUlJW









'HU 6FKZHIHOJHKDOW EHL )OVVLJJDVHQ LVW GDPLW K|KHU LP9HUJOHLFK ]X (UGJDV %HL (UGJDV GDUI GHU
*HVDPWVFKZHIHO RKQH2GRULHUPLWWHO JHPl'9*:$UEHLWVEODWW*  >* @PD[LPDO PJPñ
EHWUDJHQ:HUGHQ0HUFDSWDQHDOV2GRUDQWYHUZHQGHWPVVHQJHPl*PLQGHVWHQVPJPñ
]XGRVLHUWZHUGHQZRQDFK GHU*HVDPWVFKZHIHO GDQQ FD PJPñ EHWUlJW$OOHUGLQJV OLHJW GHU*H




VFKORVVHQHQ%HKlOWHUELOGHW VLFKKLHUEHL HLQH*DVSKDVHREHUKDOEGHU)OVVLJSKDVHGLHPLWGLHVHU LP







]X .RPSOLNDWLRQHQ IKUW GD GHU 'DPSIGUXFN YRQ %XWDQ VLFK GHP8PJHEXQJVGUXFN DQQlKHUW XQG




































































G*        *O
G/GW*         *O
* VWHKW KLHUEHL IU GLH0HQJH GLH GHU*DVSKDVH HQWQRPPHQZLUG/ VWHKW IU GHQ HQWVSUHFKHQGHQ
0HQJHQDQWHLO GHU )OVVLJSKDVH 6WHKW GLH'DPSINRQ]HQWUDWLRQ \ HLQHU.RPSRQHQWH L LP*OHLFKJH
ZLFKWPLWGHP]XJHK|ULJHQ$QWHLO[LQGHU)OVVLJSKDVHJLOWIUGLH6WRIIELODQ]
LLL G[/[G/\GWGW
G*       *O










       *O
)UGDV*OHLFKJHZLFKWHLQHVLGHDOHQWHUQlUHQ*HPLVFKHVDEFJLOW*O$XVGHP(LQVHW]HQGHV






















S DDD    *O
PLW     EDF [[[       *O
'XUFK=XVDPPHQIDVVHQGHUHLQ]HOQHQ$XVGUFNHHUJLEWVLFK




























































DNWLRQ GHU%UXFK HLQHU&&%LQGXQJJHJHQEHU GHU&+%LQGXQJEHYRU]XJWZLUGZRGXUFK$ONDQH
]XQlFKVWRKQH+$EVSDOWXQJKRPRO\WLVFKLQ]ZHL5DGLNDOHJHVSDOWHQZHUGHQ
 




    +QQ&+& QQ o     *O














 o  &++&+&      *O




    *O
¾.HWWHQYHU]ZHLJXQJVVFKULWWH%LOGXQJ]ZHLHUQHXHUUHDNWLYHU7HLOFKHQGXUFK5HDNWLRQHLQHVUHDNWL
YHQ7HLOFKHQVPLWHLQHPVWDELOHQ7HLOFKHQ














&Y%Y$Y FED o      *O
JLOWGDQQ
DY












     *O
NLVWKLHUEHLGHUSUlH[SRQHQWLHOOH)DNWRUIUGHQEHL7HPSHUDWXUDEKlQJLJNHLW
Q7%N         *O
JLOWPLWGHP7HPSHUDWXUH[SRQHQWQXQGGHUWHPSHUDWXUXQDEKlQJLJHQ.RQVWDQWH%





DXI %DVLV SXEOL]LHUWHU 5HDNWLRQVPHFKDQLVPHQ GLH IU 3\URO\VH XQG 9HUEUHQQXQJ YRQ NXU]NHWWLJHQ






























KXQJ YRQ$URPDWHQ XQG SRO\]\NOLVFKHQ DURPDWLVFKHQ.RKOHQZDVVHUVWRIIHQ LQ EUHQQVWRIIUHLFKHQ DW
PRVSKlULVFKHQ %XWDQ XQG 3URSDQIODPPHQ ]X EHVFKUHLEHQ 9DOLGLHUW ZXUGH GLHVHU ZHLWHUKLQ IU
EUHQQVWRIIUHLFKH(WKDQ(WK\OHQXQG0HWKDQIODPPHQ0DULQRYHWDO>0DUBE@EHVFKUHLEHQ(QW
ZLFNOXQJ XQG0RGLILNDWLRQ GHV0HFKDQLVPXV'LH XUVSUQJOLFKH )RUP VHW]W VLFK KLHUQDFK XD DXV
7HLOPHFKDQLVPHQ IU GLH %LOGXQJ YRQ %HQ]HQ GLH 2[LGDWLRQ YRQ 3URSDQ 3URS\OHQ XQG Q%XWDQ
7ROXHQXQG%HQ]HQVRZLHDXV7HLOPHFKDQLVPHQ]XU%LOGXQJSRO\]\NOLVFKHUDURPDWLVFKHU.RKOHQZDV
VHUVWRIIH 3$. ]XVDPPHQ 'HU 0HFKDQLVPXV ZXUGH GXUFK DNWXDOLVLHUWH NLQHWLVFKH 'DWHQ DXV GHU
/LWHUDWXUHUZHLWHUWXQGEHVWHKWDXV5HDNWLRQHQXQG6SH]LHVZREHL]\NOLVFKHXQGSRO\]\NOL








*5,0(&+HQWQRPPHQZXUGH ,QGHU RULJLQDOHQ9HUVLRQZXUGHPLWWHOV QXPHULVFKNLQHWLVFKHU
8QWHUVXFKXQJHQIHVWJHVWHOOWGDVVEHL3URSDQXQWHUKDOEYRQ.NHLQ8PVDW]VWDWWILQGHW8PJHJHQ
WHLOLJHH[SHULPHQWHOOH0HVVGDWHQ]XEHUFNVLFKWLJHQZXUGHGDKHUHLQ1LHGHUWHPSHUDWXUWHLOPHFKDQLV







.LQHWLNHQ IU GLH & XQG &.RPSRQHQWHQ EDVLHUHQ DXI GHP *5,0HFK 0HFKDQLVPXV
>'DYBE@ZHOFKHUXPZHLWHUH7HLOPHFKDQLVPHQHUZHLWHUWZXUGHXDGXUFKNLQHWLVFKH'DWHQQDFK




'HU0HFKDQLVPXV QDFK0HKO HW DO >0HKBD0HKBE@ EHVFKUHLEW GLH 5HDNWLRQVDEIROJH GHU











>5DQBE@ ZHUGHQ DOV +RFK XQG 1LHGHUWHPSHUDWXUUHDNWLRQVVFKHPDWD YRQ GHU &5(&.*UXSSH







QXPHULVFK HUPLWWHOWHQ'DWHQEHLQKDOWHQ VLQG >5DQB@3\URO\VH YHUVFKLHGHQHU Q$ONDQH &













KLHUEHL DXFK UHOHYDQWH6SH]LHV DQJHJHEHQGLH LQGHQ0HFKDQLVPHQQLFKW HQWKDOWHQ VLQG MHGRFKDXI








.RQQRY   Q&+L&+ >.RQB@
0DULQRYHWDO   &+YRUKDQGHQRKQH,VRPHUDQJDEH >0DUBD@
2JXUDHWDO    >2JXB@
0HKOHWDO   &+YRUKDQGHQRKQH,VRPHUDQJDEH >0HKBD@
'DYLVHWDO   Q&+L&+ >'DYBD@
5DQ]LHWDO&&   Q&+L&+ >5DQBD@
5DQ]LHWDO&&    >5DQBE@
















§ o ++PQ&2Q2+Q+& 5PQ   *O
XPJHVHW]WZHUGHQ3DUDOOHOKLHU]X OlXIWGLHH[RWKHUPH:DVVHU*DV6KLIW5HDNWLRQDEZRGXUFKDXFK
.RKOHQGLR[LG%HVWDQGWHLOGHV3URGXNWJDVHVLVW
N-PRO  'l +&2+2+&2 5   *O
'LH:lUPHELODQ]GHU*HVDPWUHDNWLRQZLUGGRPLQLHUWGXUFKGLH5HIRUPLHUUHDNWLRQ*OZRGXUFK
GLHVHLQLKUHU&KDUDNWHULVWLNHQGRWKHUPLVWZDVHLQH=XIXKUWKHUPLVFKHU(QHUJLHHUIRUGHUW7DEHOOH
IDVVW GLH 6WDQGDUGUHDNWLRQVHQWKDOSLHQ IU*O  VRZLH IU GLH*HVDPWUHDNWLRQ IOVVLJJDVW\SLVFKHU
.RKOHQZDVVHUVWRIIH]XVDPPHQ
7DEHOOH6WDQGDUGUHDNWLRQVHQWKDOSLHQIUGLH'DPSIUHIRUPLHUXQJQDFK*O	EHUHFKQHWLQ$63(13/86
 &+ &+ &+ &+ &+ L&+ Q&+
ǻ5+*O>N-PRO@       
ǻ5+*O>N-PRO@       

*OVWHOOWOHGLJOLFKIU&+HLQH*OHLFKJHZLFKWVUHDNWLRQGDU$XIJUXQGLKUHUWKHUPRG\QDPLVFKHQ
&KDUDNWHULVWLN VLQGGLHK|KHUHQ.RKOHQZDVVHUVWRIIHEHL UHIRUPLHUW\SLVFKHQ7HPSHUDWXUHQ !&
LQVWDELOVRGDVV*OKLHUEHLLUUHYHUVLEHODEOlXIW:HUGHQK|KHUH.RKOHQZDVVHUVWRIIHGXUFKGLHVH
XPJHVHW]WILQGHWSDUDOOHOHLQH0HWKDQLVLHUXQJVWDWW
N-PRO   'l +2+&+&2+ 5   *O
:HLWHUH7HLOUHDNWLRQHQGLHLP3UR]HVVGHU'DPSIUHIRUPLHUXQJDEODXIHQVLQGGLH
7URFNHQH5HIRUPLHUXQJ
N-PRO   'l ++&2&2&+ 5   *O
VRZLH5HDNWLRQHQZHOFKHGLH%LOGXQJYRQHOHPHQWDUHP.RKOHQVWRIIZLGHUVSLHJHOQ
.RKOHQZDVVHUVWRII'LVVR]LDWLRQ
  !'o ++P&Q+& 5PQ    *O
%RXGXDUG5HDNWLRQ
N-PRO   'l +&2&&2 5   *O
+HWHURJHQH:DVVHU*DV5HDNWLRQ

















VLFKWOLFKZLUG ,Q GHU 3UD[LV ZLUG GLHVH0DQDKPH GXUFK GDV VWRIIPHQJHQEH]RJHQH9HUKlOWQLV DXV











       *O
$EELOGXQJ  VWHOOW GLH +$XVEHXWH GHU 'DPSIUHIRUPLHUXQJ YRQ 3URSDQ LP WKHUPRG\QDPLVFKHQ




















*HPl GHP 3ULQ]LS YRQ /H &KDWHOLHU YHUVFKLHEW VLFK GDV *OHLFKJHZLFKW GHU PROELOGHQGHQ











EHL GLH ]X NRPSHQVLHUHQGHQ'UXFNYHUOXVWH LP6\VWHP PEDU HLQH YHUQDFKOlVVLJEDUH$XVZLU
NXQJDXIGLH+$XVEHXWHEHVLW]HQ
3UHUHIRUPLQJ
'DV 3UHUHIRUPLQJ EHVFKUHLEW GLH 8PVHW]XQJ K|KHUHU .RKOHQZDVVHUVWRIIH EHL 7HPSHUDWXUHQ LP %H





UXQJHQ$OOJHPHLQ WUHWHQEHL5HIRUPLHUSUR]HVVHQSRO\PHUH ILODPHQW|VH VRZLHS\URO\WLVFKH.RKOHQ
VWRIIDEODJHUXQJHQDXIYJO$EVFKQLWW,QVEHVRQGHUHGLHOHW]WHQEHLGHQ)RUPHQZHUGHQHUVWEHL
K|KHUHQ7HPSHUDWXUHQJHELOGHWXQGGXUFKGDV3UHUHIRUPLQJYHUPLHGHQGDKLHUEHLHLQ5HIRUPDWHQW












$EELOGXQJ  YHUDQVFKDXOLFKW GLH WURFNHQH 5HIRUPDWJDV]XVDPPHQVHW]XQJ EHL GHU 'DPSIUHIRUPLH
UXQJYRQ3URSDQ+HUYRUJHKREHQ VLQGKLHUEHLGLH W\SLVFKHQ%HWULHEVEHUHLFKH IU3UHUHIRUPLQJ 35













WRU QLPPW DOV5HDNWLRQVSDUWQHU WHLO XQG OLHJW DP(QGHZLHGHU XQYHUEUDXFKW LQ VHLQHP$XVJDQJV]X
VWDQGYRU












)HVWVWRIINDWDO\VDWRUHQ ZHUGHQ SXOYHUI|UPLJ DOV0RQROLWK RGHU DOV 6FKWWXQJ LQ )RUP YRQ .XJHOQ






















9DOHQ]HQ JOHLFK]XVHW]HQPLW XQEHVHW]WHQ RGHU QLFKW YROO EHVHW]WHQ 2UELWDOHQ DXIZHLVHQ DQ GHQHQ
*DVWHLOFKHQEHYRU]XJW%LQGXQJHQHLQJHKHQ'LH$Q]DKOGHUDNWLYHQ=HQWUHQLVWGHXWOLFKJHULQJHUDOV











3URPRWRUHQ XQWHUVWW]HQ GLH 5HDNWLRQ GXUFK (UK|KXQJ YRQ $NWLYLWlW 6HOHNWLYLWlW XQG WKHUPLVFKHU





























      *O









































'LH&KDUDNWHULVWLND YRQ&HUR[LG VLQG HLQH VFKQHOO DEODXIHQGH5HGXNWLRQ2[LGDWLRQ GHU 5HDNWDQWHQ
GLH(LJHQVFKDIW LQ VDXHUVWRIIDUPHU UHGX]LHUHQGHU$WPRVSKlUH6DXHUVWRII IUHLJHEHQ ]X N|QQHQ VRZLH









ELQGXQJ PLW $O2 HLQJHVHW]W UHVXOWLHUW GLHV LQ HLQHU =XQDKPH GHU PHFKDQLVFKHQ )HVWLJNHLW
>7URB.ROB@
'LH9HUZHQGXQJYRQ(GHOPHWDOOHQHU]LHOWEHLGHUKHWHURJHQHQ.DWDO\VHQDFKZHLVOLFKGLHEHVWHQ(U































VDWRUHQ IU GLH 'DPSIUHIRUPLHUXQJ VRZLH IU GLH R[LGDWLYH 'DPSIUHIRUPLHUXQJ R[LGDWLYH VWHDP
UHIRUPLQJ 265 YRQ )OVVLJJDV ]ZLVFKHQ  & ELV  & )U GLH$NWLYLWlW GHU YHUVFKLHGHQHQ
.DWDO\VDWRUHQHUJDEVLFKIROJHQGH5HLKH5K*'&!1L*'&§5K$O 2!1L$O25K*'&ZLHV














'Y&Y%Y$Y GFED o     *O
JLOWGDQQ





















$ SSNU        *O
















GLHVHU 6FKULWW QLFKW QXU DXI GLH2EHUIOlFKHQUHDNWLRQHQ OLPLWLHUW VRQGHUQ DXFK GXUFK GLH 7HLOVFKULWWH
$GVRUSWLRQXQG'HVRUSWLRQ
(LQH GHWDLOOLHUWHUH %HVFKUHLEXQJ GHU .LQHWLN KHWHURJHQ NDWDO\VLHUWHU 5HDNWLRQHQ HUIROJW GXUFK GHQ
/DQJPXLU+LQVKHOZRRGRGHU(OD\5LGHDO0HFKDQLVPXV/+0RGHU(5+ZREHL OHW]WHUHUHKHU VHO
WHQ$QZHQGXQJILQGHW>&KRB@)UHLQHYHUHLQIDFKWH5HDNWLRQGHU)RUP




























      *O








      *O
$GVRUSWLRQ XQG 'HVRUSWLRQ VWHKHQ LP *OHLFKJHZLFKW GLH 5DWH GHU $GVRUSWLRQ *O  HLQHV










     *O
PLW
  ¦ TT L       *O
$XI%DVLVGHU%HWUDFKWXQJGHV/+0$QVDW]HVZLUGGLH%HGHXWXQJHLQHU5HIRUPLHUXQJRKQHNRKOHQ
VWRIIKDOWLJH$EODJHUXQJHQHUVLFKWOLFKGDGLHUHODWLYH$Q]DKOIUHLHU6WHOOHQIUGLH5HDNWLRQLP$QVDW]
HQWKDOWHQ LVW%HL$NNXPXODWLRQ YRQ$EODJHUXQJHQZLUG GLHVH UHGX]LHUW XQG GLH5HDNWLRQVUDWHZLUG
YHUPLQGHUW
,P *HJHQVDW] ]XU 'DPSIUHIRUPLHUXQJ YRQ 0HWKDQ IU GLH PHKUHUH 5HDNWLRQVNLQHWLNHQ SXEOL]LHUW
ZXUGHQZHOFKHXQWHUDQGHUHPYRQ1LW]VFKH >1LWB@GRNXPHQWLHUWZHUGHQH[LVWLHUHQQXUZHQLJH
SXEOL]LHUWH.LQHWLNHQ IU GLH )OVVLJJDVEHVWDQGWHLOH&+ XQG&+$UEHLWHQ KLHU]X H[LVWLHUHQ XD




(LQH VLJQLILNDQWH $NNXPXODWLRQ NRKOHQVWRIIKDOWLJHU $EODJHUXQJHQ DP.DWDO\VDWRU IKUW LP 3UR]HVV
GHU'DPSIUHIRUPLHUXQJ ]XU ORNDOHQ'HDNWLYLHUXQJ GHV.DWDO\VDWRUV XQG LPZHLWHUHQ )RUWJDQJ ]XP
7RWDOYHUVDJHQ GHV 5HDNWRUV %HL LQGXVWULHOOHQ *URUHIRUPHUQ NDQQ GLHV XD ]XP %HUVWHQ GHU
5HIRUPHUURKUHIKUHQGDGLHYRQDXHQ]XJHIKUWH%UHQQJDVHQWKDOSLHLP%HUHLFKGHDNWLYLHUWHU.DWD








QDPLVFKHU 6LFKW ]XU $XVELOGXQJ NRKOHQVWRIIKDOWLJHU $EODJHUXQJHQ NRPPHQ NDQQ DOV HLQH .RKOHQ
VWRIIELOGXQJVUDWH]XHUPLWWHOQ>5RVB@,P9RUIHOGVLQGGDKHUNULWLVFKH3UR]HVVEHUHLFKH]XLGHQWL
IL]LHUHQLQQHUKDOEGHUHUHV]XU$XVELOGXQJSRWHQ]LHOOHU$EODJHUXQJHQNRPPW3DUDPHWHUGLH(LQIOXVV
DXI HLQHP|JOLFKH.RKOHQVWRIIELOGXQJ EHVLW]HQ VLQG 7HPSHUDWXU 6&9HUKlOWQLV*DV]XVDPPHQVHW
]XQJ XQG'UXFN5RVWUXS HW DO >5RVB@ZHQGHQ ]XU %HVWLPPXQJ GHU NULWLVFKHQ 3DUDPHWHU GDV
Ä3ULQFLSOHRI(TXLOLEUDWHG*DV³DQZREHLGLH*OHLFKJHZLFKWV]XVWlQGHHLQ]HOQHU&ELOGHQGHU5HDNWLR
QHQEHWUDFKWHWZHUGHQ
, 0HWKDQVSDOWXQJ    +&&+ l    *O
,, %RXGRXDUG5HDNWLRQ    &2&&2 l    *O





















OQ      *O






!' *       *O
HUIOOW NRPPW HV DXV WKHUPRG\QDPLVFKHU 6LFKW ]XU $EVFKHLGXQJ YRQ .RKOHQVWRII 1DFKWHLO GLHVHU
0HWKRGHLVWHLQHQRWZHQGLJH%HUHFKQXQJGHVWKHUPRG\QDPLVFKHQ*OHLFKJHZLFKWHVXQWHU1XW]XQJGHU
*OHLFKJHZLFKWVNRQVWDQWHQ GHU MHZHLOLJHQ 5HDNWLRQHQ ZDV XQWHU $XVVFKOXVV K|KHUHU .RKOHQZDVVHU
VWRIIHJHVFKLHKWGDGLHVHWKHUPRG\QDPLVFKLQVWDELOXQGGXUFKLUUHYHUVLEOH5HDNWLRQHQ*OGLV
VR]LLHUWZHUGHQ
(LQ JOHLFKZHUWLJHU $QVDW] LVW GLH %HVWLPPXQJ GHV *OHLFKJHZLFKWHV GXUFK 0LQLPLHUXQJ GHU
*LEEVµVFKHQ(QWKDOSLH+LHUEHLZLUGGDVPLQLPDOHFKHPLVFKH3RWHQ]LDOHLQHU0LVFKXQJXQWHU9DULDWL
RQ GHU 6WRIIPHQJHQDQWHLOH XQG XQWHU9RUJDEH YRQ'UXFN VRZLH 7HPSHUDWXU EHVWLPPWZRIU NHLQH













































 OQPLQ     *O
'LH/|VXQJGHV$XVGUXFNVHUIROJW LQGHU5HJHOQXPHULVFKPLWWHOVJHHLJQHWHU6RIWZDUHXQWHU%HDFK
WXQJGHU(OHPHQWHELODQ]'LHIROJHQGHQ$EELOGXQJHQ]HLJHQIUYHUVFKLHGHQH*DVHE]Z*DVJHPLVFKH
GLH WKHUPRG\QDPLVFKH *UHQ]H XQWHU GHU .RKOHQVWRII LQ $EKlQJLJNHLW YRQ 7HPSHUDWXU XQG 6&
9HUKlOWQLVHOHPHQWDUJHELOGHWZLUG%HUHFKQHWZXUGHQGLH:HUWHXQWHU1XW]XQJGHV0RGXOV5*LEEVLQ
GHU 6RIWZDUH$63(13/86 ZRIU IROJHQGH SRWHQ]LHOOH JDVI|UPLJH 6SH]LHV LPSOHPHQWLHUWZXUGHQ
&+&+&+&++&2&2XQG+2ZHLWHUKLQZXUGHHOHPHQWDUHU.RKOHQVWRIIDOV)HVWVWRII
EHUFNVLFKWLJW0HWKDQZXUGHDOVWKHUPRG\QDPLVFKVWDELOVWHV$ONDQ]XP9HUJOHLFKLQGLH%HWUDFKWXQ










9HUKlOWQLVVHQ UHIRUPLHUW ZHUGHQ NDQQ )U 0HWKDQ ZLUG ZHLWHUKLQ HUVLFKWOLFK GDVV EHL QLHGULJHUHQ
7HPSHUDWXUHQWKHRUHWLVFKDXFKQLHGULJHUH6&9HUKlOWQLVVHQRWZHQGLJVLQGZDVXௗDGHQ(LQVDW]HL
QHU 3UHUHIRUPLQJVWXIH UHFKWIHUWLJW GD 3UR]HVVZDVVHU HLQJHVSDUW XQG GHU (QHUJLHDXIZDQG UHGX]LHUW













.RKOHQVWRII DEJHVFKLHGHQZHUGHQ REZRKO GLH 7KHUPRG\QDPLN GLHV DXVVFKOLHW >5RVB@ ,Q GHU
3UD[LVZHUGHQK|KHUH6&9HUKlOWQLVVH!DQJHZDQGW=XPHLQHQZHUGHQJHPlGHP3ULQ]LSYRQ











SKDVH DXIWUHWHQZRGXUFK HLQ KRKHU$QWHLO XQJHVlWWLJWHU.RKOHQZDVVHUVWRIIH JHELOGHW ZLUG GLH DXI





>5RVB@JLOW DOOJHPHLQGDVV HLQKRKHU*HKDOW DQXQJHVlWWLJWHQ XQGDURPDWLVFKHQ.RKOHQZDVVHU
VWRIIHQ GLH *HIDKU NRKOHQVWRIIKDOWLJHU $EODJHUXQJHQ VWHLJHUW DXFK ZHQQ KLHUIU WKHUPRG\QDPLVFK








$WRPH IU GLH+%UFNHQELOGXQJ H[LVWLHUW ELQGHQ GLHVH VWlUNHU )LQGHW GLH$GVRUSWLRQ EHL K|KHUHQ
7HPSHUDWXUHQVWDWWGHK\GULHUHQGLHJHVlWWLJWHQ.RKOHQZDVVHUVWRIIH]XQlFKVWXQGHVELOGHQVLFK0H




1DFK7ULPP >7ULB@ LVW GLH GLVVR]LDWLYH$GVRUSWLRQVUDWH K|KHUHU.RKOHQZDVVHUVWRIIH DXI1LFNHO
K|KHULP9HUJOHLFK]X0HWKDQ/lXIWGLHVHLP9HUJOHLFK]XGHQ9HUJDVXQJVUHDNWLRQHQVFKQHOOHUDE
NRPPWHV]XU$QUHLFKHUXQJ YRQ.RKOHQVWRII DXIGHU.DWDO\VDWRUREHUIOlFKH'LH YHUVFKLHGHQHQ)RU
PHQGHUKLHUDXVUHVXOWLHUHQGHQ$EODJHUXQJHQZHUGHQGXUFK0HFKDQLVPHQJHELOGHWGLHEHLFKDUDNWH
ULVWLVFKHQ 7HPSHUDWXUQLYHDXV XQG )HHGJDVHLJHQVFKDIWHQ DXIWUHWHQ 1HEHQ DEZHLFKHQGHQ 6WUXNWXUHQ
VLQGGLHVH$EODJHUXQJHQDXFKGXUFKGLH6WlUNHLKUHU%LQGXQJDQGHQNDWDO\WLVFKDNWLYHQ=HQWUHQGHU
.DWDO\VDWRUHQ FKDUDNWHULVLHUW ,PJQVWLJVWHQ)DOOKDQGHOW HV VLFKKLHUEHLXPHOHPHQWDU DQJHODJHUWHQ









8PODJHUXQJ VWDWW /HW]WOLFK O|VW HLQH7HPSHUDWXUHUK|KXQJGDKHU HLQH VHTXHQWLHOOH%LQGXQJVVSDOWXQJ











DGVRUELHUW DQVFKOLHHQG HUIROJWH HLQH (UZlUPXQJ0LW (UK|KXQJ GHU 7HPSHUDWXU ZXUGHQ ]XQlFKVW
XQGLVVR]LLHUWH.: GHVRUELHUW EHL ZHLWHUHU (UK|KXQJ:DVVHUVWRII GXUFK'HK\GULHUXQJ GHU2EHUIOl
FKHQVSH]LHV
bKQOLFKH8QWHUVXFKXQJHQZXUGHQDXFKYRQ%HQWHWDO>%HQB@GXUFKJHIKUW+LHUEHLZXUGHQGLH
&.RPSRQHQWHQ 3URS\OHQ 3URSDGLHQ XQG 0HWK\OD]HW\OHQ HLQJHKHQG XQWHUVXFKW +LHUQDFK XQWHU
VFKHLGHW VLFK GLH VHTXHQ]LHOOH 'HK\GULHUXQJ GHU .RPSRQHQWHQ MHGRFK ELOGHQ OHW]WOLFK DOOH &[+
3RO\PHUHEHLQLHGULJHQ7HPSHUDWXUHQGLHLPZHLWHUHQ9HUODXIIRUWVFKUHLWHQGGHK\GULHUHQXQGJUDSKLW



































%HL GLHVHU )RUP NRKOHQVWRIIKDOWLJHU $EODJHUXQJHQ WULWW HLQH 9HUNDSVHOXQJ GHU DNWLYHQ 2EHUIOlFKH






YHQ .RKOHQZDVVHUVWRIIEHVWDQGWHLOHQ >5RVB@ 8QWHUVXFKXQJHQ ]XU FKHPLVFKHQ 6WUXNWXU GLHVHU
$EODJHUXQJHQ HUJDEHQ GDVV GLHVH XQDEKlQJLJ YRP YHUZHQGHWHQ .RKOHQZDVVHUVWRII LVW $OOHUGLQJV
EHVLW]W GLH9HUZHLO]HLW HLQHQ(LQIOXVV DXI GLH 6WUXNWXU GHU GXUFK&KULVWHQVHQ HW DO >&KUB@ ]X
VDPPHQJHIDVVWZLUG*UXQGODJHELOGHQ8QWHUVXFKXQJHQ]X$EODJHUXQJHQDQ.DWDO\VDWRUHQLQ/DERU





PHQWH LQZHQLJHU DNWLYH 6SH]LHV'LH IRUWVFKUHLWHQGH$XVELOGXQJ GHV SRO\PHULVFKHQ)LOPV IKUW ]X
HLQHUSURJUHVVLYHQ'HDNWLYLHUXQJGHU.DWDO\VDWRUVFKWWXQJHQWODQJGHV5HDNWLRQVZHJHVHLQKHUJHKHQG
PLW HLQHU9HUVFKLHEXQJGHV D[LDOHQ7HPSHUDWXUSURILOV >5RVB@'LHVHV9HUKDOWHQZLUG LQ$EELO
GXQJDQKDQGGHV3UHUHIRUPLQJYRQ1DSKWKDYHUDQVFKDXOLFKW
















.DWDO\VDWRUPDVVH ,QGXVWULHOO YHUZHQGHWH .DWDO\VDWRUHQ HUUHLFKHQ KLHUEHL :HUWH YRQ 
NJ)HHGJ.DWDO\VDWRU>0RVB5RVB@




PQ +&+& $     $GVRUSWLRQ
*DV&++& 5+ U[
U
[Q oo    +\GURFUDFNLQJXQG9HUJDVXQJ
*XP&+&++& 3U[Q oo     %LOGXQJÄ*XP³
USEHVFKUHLEWGLH%LOGXQJVUDWHGHU&+)UDJPHQWHZHOFKHSRVLWLYZLUGZHQQGLH$GVRUSWLRQVUDWHU$
JU|HU LVW DOVGLH&UDFNUDWHU+'LHVH%HGLQJXQJ LVW WHPSHUDWXUDEKlQJLJXQG WULWWEHL8QWHUVFKUHLWHQ
HLQHUNULWLVFKHQ7HPSHUDWXUHLQ
0RVHOH\HWDO >0RVB@IKUWHQGHWDLOOLHUWH8QWHUVXFKXQJHQ]X$EODJHUXQJHQEHLP3UHUHIRUPLQJ
YHUVFKLHGHQHU .RKOHQZDVVHUVWRIIGHVWLOODWH GXUFK 8QWHUVXFKW ZXUGH GHU (LQIOXVV YRQ 7HPSHUDWXU
'UXFNXQGGHPREHUHQ6LHGHSXQNWGHVMHZHLOLJHQ'HVWLOODWV)ROJHQGH$XVVDJHQZHUGHQJHWURIIHQ



















¾ (LQ'UXFNDQVWLHJ IKUW ]X OHLFKWK|KHUHQ7HPSHUDWXUHQ LP5HDNWRUEHL DGLDEDWHU)DKUZHLVH
XQG JOHLFKHQ (LQJDQJVWHPSHUDWXUHQ GD KLHUGXUFK GLH 0HWKDQLVLHUXQJVUHDNWLRQ JHPl /H
&KDWHOLHULQ5LFKWXQJ3URGXNWHEHJQVWLJWZLUG'LHVIKUW]XHLQHUHUK|KWHQ'HDNWLYLHUXQJV









1DFK $ELOG3HGHUVHQ HW DO >$E3B@ DGVRUELHUHQ .RKOHQZDVVHUVWRIIH GLVVR]LDWLY DQ NDWDO\WLVFK
DNWLYHQ0HWDOOREHUIOlFKHQ ZREHL GHU.RKOHQVWRII LP0HWDOONULVWDOO JHO|VW ZLUG XQWHU JOHLFK]HLWLJHU
'HVRUSWLRQYRQPROHNXODUHP:DVVHUVWRII>-RQB@1DFK+HOYHJHWDO>+HOB@WUHWHQ'LVVR]LD




ILQGHW HEHQIDOOV HLQH 2EHUIOlFKHQGLIIXVLRQ DXI GHP .ULVWDOO LQ 5LFKWXQJ GHU 8QWHUVHLWH VWDWW
>-RQB@
'LH=HUVHW]XQJGHU.:0ROHNOHILQGHWYRUZLHJHQGDQGHQ6W|UVWHOOHQGHVNDWDO\WLVFKDNWLYHQ0H
WDOONULVWDOOV VWDWWGLH VLFK LQGHU8PJHEXQJ YRQ2EHUIOlFKHQDWRPHQEHILQGHQ ]%6WXIHQNDQWHQDWR
PHQ >$E3B@ 1DFK+HOYHJ HW DO >+HOB@ EHVLW]HQ GLH 6W|UVWHOOHQ HLQH QLHGULJHUH $NWLYLH
UXQJVEDUULHUHIUDOOH5HDNWLRQVVFKULWWHXQWHUDQGHUHPVLQG0HWKDQXQG]XJHK|ULJH,QWHUPHGLDWHQGHU
'HK\GULHUXQJKLHUVWlUNHUJHEXQGHQDOVDQHLQHUGLFKWJHSDFNWHQ0HWDOOREHUIOlFKH(EHQIDOOVILQGHWGLH

























([SHULPHQWHOOH8QWHUVXFKXQJHQ YRQ+HOZHJHWDO >+HOB@KDEHQ JH]HLJWGDVVGLH%LOGXQJVUDWH
EHLHGHOPHWDOOKDOWLJHQ.DWDO\VDWRUHQ5X3W«NOHLQHULVWLP9HUJOHLFK]X1LFNHO'LHDXIJHWUHWHQHQ
$EODJHUXQJHQ ZDUHQ KLHUEHL NDXP YRQ GHU .DWDO\VDWRUVWUXNWXU ]X XQWHUVFKHLGHQ XQG lKQHOWHQ HKHU






1DFK -RQJ HW DO >-RQB@ NDWDO\VLHUHQ (LVHQ .REDOW XQG 1LFNHO VRZLH GHUHQ /HJLHUXQJHQ GDV
:DFKVWXPYRQJUDSKLWLVFKHQ.RKOHQVWRIIIDVHUQEHYRU]XJWGDGLHVH.RKOHQVWRII O|VHQXQGRGHU0H
WDOONDUELGHIRUPHQN|QQHQ'HU:DFKVWXPVPHFKDQLVPXVHUVFKHLQWJOHLFKXQDEKlQJLJYRPYHUZHQGH
WHQ.RKOHQZDVVHUVWRII XQG XQDEKlQJLJ RE GLH HQGRWKHUPH'LVVR]LDWLRQ YRQ0HWKDQ RGHU GLH H[R
WKHUPH 'LVVR]LDWLRQ YRQ .RKOHQPRQR[LG YRUOLHJW >5RVB@ 'LH 'LVVR]LDWLRQVJHVFKZLQGLJNHLW
KlQJW MHGRFK VWDUNYRP7\SGHVYHUZHQGHWHQ.RKOHQZDVVHUVWRIIHVDEDPUHDNWLYVWHQJHOWHQKLHUEHL
XQJHVlWWLJWH.RKOHQZDVVHUVWRIIHLQVEHVRQGHUH$]HW\OHQH>5RVB+HOB@
'LH%LOGXQJVUDWH KlQJW LQGHV YRQPHKUHUHQ 3DUDPHWHUQ DE'LH1XNOHLHUXQJ GHU )LODPHQWH EHJLQQW
QDFKHLQHU,QGXNWLRQV]HLWWQDFKGHU1XNOHLHUXQJELOGHWVLFKGHU.RKOHQVWRIILQHLQHUNRQVWDQWHQ*H









$EELOGXQJ.RKOHQVWRIIELOGXQJVUDWHOLQNV9HUVFKLHGHQH.RKOHQZDVVHUVWRIIH6& S EDU7 &UHFKWV
9HUVFKLHGHQH6&1L0J2.DWDO\VDWRUEDUDEV&6& 6& 6& >5RVB@
$EELOGXQJIDVVWH[SHULPHQWHOOHUPLWWHOWH(UJHEQLVVHYRQ5RVWUXSHWDO>5RVB@]XP(LQIOXVV
YRQ)HHGXQG6&9HUKlOWQLVDXIGLH%LOGXQJVUDWHYRQ.RKOHQVWRII]XVDPPHQ+LHUDXVZLUGGDVHU
K|KWH3RWHQ]LDO XQJHVlWWLJWHU.: VRZLHQLHGULJHU 6&9HUKlOWQLVVH DXIGLH%LOGXQJVUDWHHUVLFKWOLFK




JHQ HUVW DE&±& ,QLWLLHUWZLUG GLHVHUGXUFKKRPRJHQH*DVSKDVHQUHDNWLRQHQEHLGHQHQ
]XQlFKVWXQJHVlWWLJWH0ROHNOHXQG5DGLNDOHJHELOGHWZHUGHQGLHLPZHLWHUHQ9HUODXIGXUFK3RO\PH
ULVDWLRQ XQG'HK\GULHUXQJ NRDJXOLHUHQ XQG LQ)RUPYRQ WHHUDUWLJHQ$EODJHUXQJHQDXVNRQGHQVLHUHQ
GLHVLFKDQ5HIRUPHUZlQGHQXQG.DWDO\VDWRUREHUIOlFKHQDQODJHUQ>5RVB@








UHIRUPLQJVWXIH HLQ 7HLO GHV ZDVVHUVWRIIUHLFKHQ 6\QWKHVHJDVHV EHU HLQHQ 'DPSILQMHNWRU ]XUFNJH
IKUW +LHUEHL NRPPW HV XD ]XU 5HDNWLRQ YRQ YHUNDSVHOQGHQ NRKOHQVWRIIKDOWLJHQ $EODJHUXQJHQ
Ä*XP³PLWGHP:DVVHUVWRIIZRGXUFKHLQHQLHGULJHUH'HDNWLYLHUXQJVUDWHGHV.DWDO\VDWRUVHUUHLFKW
XQGGLH6WDQG]HLWYHUOlQJHUWZLUG(LQZHLWHUHUSRVLWLYHU(IIHNWHUJLEWVLFKDXVHLQHPQLHGULJHUHQNULWL
VFKHQ 6&9HUKlOWQLV ZRGXUFK GHP 3UR]HVV ZHQLJHU :DVVHUGDPSI ]XJHIKUW ZHUGHQ PXVV
>5RVB@
/DRVLULSRMDQD HW DO >/DRB@ XQWHUVXFKWHQ GHQ(LQIOXVV YRQ+ DXI GLH'DPSIUHIRUPLHUXQJ YRQ
)OVVLJJDV &+&+ DQ YHUVFKLHGHQHQ.DWDO\VDWRUHQ 1L&*21L$O2 LP'HWDLO
%HLNRQVWDQWHQ%HGLQJXQJHQIUGDV6&9HUKlOWQLVXQGGLH5HDNWRUWHPSHUDWXU&ZXUGH
VFKULWWZHLVH+]XJHJHEHQ'DV+/3*9HUKlOWQLVZXUGHKLHUEHLVFKULWWZHLVHYRQDXIDQJHKR





XQWHUVXFKW ZREHL HLQ 5FNJDQJ IHVWJHVWHOOW ZXUGH 1DFK /DRVLULSRMDQD HW DO >/DRB@ LVW GLHV




HLQH0LVFKXQJ DXV0HWKDQ 3URSDQ XQG 3URS\OHQ LP9HUKlOWQLV  EHL  &EHU HLQHQ





(LQH ]X KRKH +=XJDEH UHGX]LHUW MHGRFK GLH .DWDO\VDWRUDNWLYLWlW GHXWOLFK 1DFK /RGHQJ HW DO
















SDOODGLXPEDVLHUWHQ ZDVVHUVWRIIGXUFKOlVVLJHQ 0HPEUDQHQ LQ 5HIRUPHUV\VWHPHQ 'LHVH 0HPEUDQHQ
ODVVHQ+$WRPHSHUPHLLHUHQZlKUHQGJU|HUH0ROHNOHDOV5HWHQWDWLP5HIRUPHU]XUFNEOHLEHQXQG


















EHGDUI DXV HQWVSULFKWGHU3UR]HVVGHU DXWRWKHUPHQ5HIRUPLHUXQJ $75'LH2=XJDEHPXVVNRQ
WUROOLHUWHUIROJHQ]XKRKH$QWHLOHUHGX]LHUHQGHQ+$QWHLOLP3URGXNWJDVGXUFK2[LGDWLRQPDJHE
OLFK )ROJHQGH 5HDNWLRQVJOHLFKXQJ EHVFKUHLEW GLH 6DXHUVWRII]XJDEH İ DOV PRODUHV 2%UHQQVWRII
9HUKlOWQLVLQ)RUPYRQ/XIWVDXHUVWRIIEHLGHU'DPSIUHIRUPLHUXQJK|KHUHU.RKOHQZDVVHUVWRIIH











/DRVLULSRMDQD HW DO >/DRB@ XQWHUVXFKWHQ GHQ(LQIOXVV YRQ2 DXI GLH'DPSIUHIRUPLHUXQJ YRQ
)OVVLJJDV EHL HLQHU 7HPSHUDWXU YRQ  & XQG HLQHP +2/3*9HUKlOWQLV YRQ  DQ HLQHP
1L&*2.DWDO\VDWRU ZREHL HLQ QLFKWPRQRWRQHU =XVDPPHQKDQJ IHVWJHVWHOOW ZXUGH 'DV 9HUKlOWQLV




%HUHLWV HQWVWDQGHQH$EODJHUXQJHQ N|QQHQ LQHLQHP5HJHQHUDWLRQVSUR]HVVPLW 6DXHUVWRIIE]Z/XIW
VDXHUVWRIIZLHGHUHQWIHUQWZHUGHQKLHUEHL HUIROJWGLH2[LGDWLRQGHU.RKOHQVWRIIDWRPH:lKUHQGGHU
5HJHQHUDWLRQN|QQHQVLFKORNDOMHGRFK+RW6SRWVELOGHQVRGDVVHLQ7HLOGHV.DWDO\VDWRUVVLQWHUW8P





3URSDQ EHL ]\NOLVFKHQ5HJHQHUDWLRQVSKDVHQPLW/XIWVDXHUVWRII ,Q HLQHP/DQJ]HLWVWDELOLWlWVWHVW EHU
K ZXUGH GLH :DVVHUVWRIIDXVEHXWH ]ZLVFKHQ NRQWLQXLHUOLFKHP %HWULHE XQG GHU 3URSDQ
'DPSIUHIRUPLHUXQJPLW2[LGDWLRQV]\NOHQYHUJOLFKHQ1DFKK5HIRUPLHUXQJIROJWHKLHUEHLMHZHLOV
HLQHPLQWLJH=XJDEHYRQ/XIWEHLNRQVWDQWHU5HDNWLRQVWHPSHUDWXU'LH$XVEHXWHDQ:DVVHUVWRII





'LH $XVIKUXQJHQ ]X GHQ NRKOHQVWRIIKDOWLJHQ $EODJHUXQJHQ LQ $EVFKQLWW  JHEHQ HLQHQ HUVWHQ
hEHUEOLFN]XP7KHPHQJHELHWXQGELOGHQGLH*UXQGODJHGHU LQGHQ IROJHQGHQ.DSLWHOQGDUJHVWHOOWHQ
H[SHULPHQWHOOHQXQGQXPHULVFKHQ8QWHUVXFKXQJHQ3RWHQWLHOOH.RKOHQVWRIIDUWHQZXUGHQKLHUGXUFKLP


























'DV 0RGHOO $EELOGXQJ  ELOGHW GLH QRWZHQGLJHQ 0RGXOH HLQHV 1LHGHUWHPSHUDWXU3(0
%UHQQVWRII]HOOHQ%+.:DE3UR]HVVJDV3*XQG±ZDVVHU3:ZHUGHQGXUFKGLH$EJDVHQWKDOSLHGHV
%UHQQHUV\VWHPV LP+HDWHU0RGXOÄ9$325,=³YHUGDPSIWE]ZEHUKLW]W ,P$QVFKOXVV HUIROJW HLQH






VLPXOLHUW 'LH VLFK KLHUEHL HLQVWHOOHQGH *OHLFKJHZLFKWV]XVDPPHQVHW]XQJ GHV 5HIRUPDWJDVHV EDVLHUW
DXIGHU0LQLPLHUXQJGHU*LEEVµVFKHQ(QHUJLHLQ$EKlQJLJNHLWYRQ'UXFNXQG7HPSHUDWXU'HU&2
*HKDOW LP 5HIRUPDW ZLUG DQVFKOLHHQG EHU HLQH +RFK XQG HLQH 1LHGHUWHPSHUDWXU6KLIWVWXIH
+76+,)7	776+,)7 JHVHQNW VRZLH ILQDO LQ HLQHU VHOHNWLY DUEHLWHQGHQ0HWKDQLVLHUXQJVVWXIH DXI
XQWHUSSPUHGX]LHUWZDVHEHQIDOOVGXUFK5*LEEV0RGXOHUHDOLVLHUWZLUG'DV5HIRUPDWJDVZLUGDP





      *O
LQWHJULHUWZREHLGLHHOHNWULVFKH6WURPVWlUNHDXI%DVLVGHV)DUDGD\¶VFKHQ*HVHW]HV


















































'LH QDFKIROJHQGHQ $EELOGXQJHQ YHUDQVFKDXOLFKHQ GLH HQHUJHWLVFKHQ ELODQ]LHOOHQ 8QWHUVFKLHGH ]ZL
VFKHQ (UGJDV 0HWKDQ XQG )OVVLJJDV 3URSDQ EHLP (LQVDW] LP 173(0%=%+.: %HLP9HU














%UHQQVWRII]HOOH ]XUFNJHIKUW ZHUGHQ NDQQ +|KHUH /HLVWXQJHQ EHGLQJHQ K|KHUH 9HUOXVWH ZHOFKH
GXUFK GHQ $QVWLHJ2KP¶VFKHU:LGHUVWlQGH VRZLH GXUFK 0DVVHQWUDQVSRUWOLPLWLHUXQJHQ EHL K|KHUHQ
6WURPGLFKWHQ YHUXUVDFKW ZHUGHQ )U EHLGH %UHQQVWRIIH JLOW ZHLWHUKLQ GDVV GHU:LUNXQJVJUDG PLW
K|KHUHQ 7HPSHUDWXUHQ VWHLJW XQG EHL FD  & HLQ0D[LPXP LP EHWUDFKWHWHQ 7HPSHUDWXUEHUHLFK
EHVLW]W7HPSHUDWXUHQ!&UHGX]LHUHQGHQ:LUNXQJVJUDGZLHGHUGDGHU%UHQQVWRIIKLHUYROOVWlQ
GLJ XPJHVHW]W YRUOLHJW VRZLH GLH H[RWKHUP DEODXIHQGH :DVVHU*DV6KLIW5HDNWLRQ LQ 5LFKWXQJ
(GXNWVHLWHYHUVFKREHQZLUGZDV]XHLQHP5FNJDQJGHV+$QWHLOVIKUW'LHVHV9HUKDOWHQE]ZGLH
bQGHUXQJGHU*DV]XVDPPHQVHW]XQJNDQQXD$EELOGXQJ$EVFKQLWWHQWQRPPHQZHUGHQ
'HU9HUJOHLFK GHUPD[LPDOHQ HOHNWULVFKHQ %UXWWRZLUNXQJVJUDGH GHU %UHQQVWRIIH (UGJDV  XQG
)OVVLJJDV]HLJWGDVVGLHVHQDKH]XJOHLFKVLQG6W|FKLRPHWULVFKPXVVIU)OVVLJJDV3URSDQ
SUR0ROGLHGUHLIDFKH0HQJHDQ:DVVHUGDPSI LP9HUJOHLFK]X(UGJDV 0HWKDQ]XJHIKUWZHUGHQ
ZDV HLQHQ K|KHUHQ9HUGDPSIXQJVDXIZDQG HUIRUGHUQZUGH $OOHUGLQJV ZLUG SUR0RO 3URSDQPHKU
:DVVHUVWRIIJHQHULHUWVRGDVVIUHLQHQYHUJOHLFKEDUHQ:DVVHUVWRIIPROHQVWURPHLQJHULQJHUHU%UHQQ
JDVVWURPHUIRUGHUOLFKLVWYJO*OXQG'HUGHQQRFKDXIWUHWHQGHOHLFKWHUK|KWH%HGDUIDQ9HU
GDPSIXQJVHQWKDOSLH IDFK ZLUG EHL RSWLPDOHU :lUPHYHUVFKDOWXQJ GHV *HVDPWV\VWHPV GXUFK
QDFKIROJHQGH.KOVWXIHQLQGHQ3UR]HVVUHNXSHULHUW9RUZlUPXQJ(GXNWJDV
  +&22+&+ o     *O
  +&22++& o    *O
)U )OVVLJJDV ZXUGH ZHLWHUKLQ GLH $EKlQJLJNHLW GHV HOHNWULVFKHQ :LUNXQJVJUDGHV YRP 6&
9HUKlOWQLVXQWHUVXFKW$EELOGXQJ+|KHUH6&9HUKlOWQLVVHEHZLUNHQKLHUQDFKHLQH6HQNXQJGHV







'HQ$EELOGXQJHQN|QQHQJUXQGOHJHQG6WUDWHJLHQ HQWQRPPHQZHUGHQZDVGLH )DKUZHLVHHLQHU HQW
VSUHFKHQGHQ$QODJHEHWULIIW8QWHU%HDFKWXQJWHFKQLVFKHU*UHQ]HQYHUXUVDFKWGXUFK:lUPHWUDQVSRUW
OLPLWLHUXQJHQXQGNULWLVFKH7HPSHUDWXUEHUHLFKHNDQQGDV$EVLQNHQGHV:LUNXQJVJUDGHVEHL9ROOODVW











VWRIIOHLVWXQJHQ IU HLQH JHIRUGHUWH HOHNWULVFKH/HLVWXQJ QDKH]X LGHQWLVFK VLQG'LH%UHQQVWRIINRVWHQ
EHLGHU9HUZHQGXQJYRQ)OVVLJJDVVLQGLQGHVK|KHUDXIJUXQGGHVK|KHUHQVSH]LILVFKHQ(QHUJLHSUHL
VHV$OV%DVLV ]XU%HUHFKQXQJZXUGHQ KLHUIUGLHPLWWOHUHQ VSH]LILVFKHQ(QHUJLHNRVWHQ IUGDV -DKU
YHUZHQGHW(UGJDVFWN:K)OVVLJJDVFWN:K'HU9HUJOHLFKGHU&2bTXLYDOHQWH
]ZLVFKHQ GHQ %UHQQJDVHQ HUJLEW GHV:HLWHUHQ JHULQJHUH (PLVVLRQHQ EHL 9HUZHQGXQJ YRQ (UGJDV
*UXQGLVWGDVJQVWLJHUH+&9HUKlOWQLVYRQ(UGJDVFDJHJHQEHU)OVVLJJDVFD=XU%H
UHFKQXQJGHU(PLVVLRQHQZXUGHKLHUIUHLQ%HUHFKQXQJVPRGHOOYHUZHQGHWZHOFKHVDXIGHU*(0,6
'DWHQEDQN GHV ,QWHUQDWLRQDOHQ ,QVWLWXWHV IU 1DFKKDOWLJNHLWVDQDO\VHQ XQG VWUDWHJLHQ EDVLHUW
>*HPB%/8B@'LHVHVEHWUDFKWHWQHEHQGHQ(PLVVLRQHQGLHXQPLWWHOEDUDP2UWGHU(QHU
JLHZDQGOXQJ DXIWUHWHQ GLUHNWH (PLVVLRQHQ DXFK GLH (PLVVLRQHQ GLH GXUFK GLH +HUVWHOOXQJ GHV
%UHQQVWRIIHV YRUJHODJHUWH (PLVVLRQHQ VRZLH (PLVVLRQHQ GLH GXUFK ZHLWHUH NOLPDUHOHYDQWH *DVH















%HL JHJHEHQHQ5DQGEHGLQJXQJHQ VLQG GXUFK GLH ,QWHJUDWLRQ GHV3UHUHIRUPLQJ NHLQHbQGHUXQJHQ LQ
%H]XJ DXI GHQ:LUNXQJVJUDG ]X HUZDUWHQ HV NRPPW OHGLJOLFK ]X HLQHU 9HUVFKLHEXQJ GHU ORNDOHQ







JOHLFK KLHU]X N|QQHQ GHJUDGLHUWH .DWDO\VDWRUHQ JURWHFKQLVFKHU 5HIRUPHUV\VWHPH QDFK EHVWLPPWHQ
=HLW]\NOHQPLW:DVVHUVWRIIXQGRGHU6DXHUVWRIIUHJHQHULHUWZHUGHQ>5RVB@%HLGHU5HIRUPLHUXQJ
K|KHUHQ.RKOHQZDVVHUVWRIIHQLPPWGLH9HUNRNXQJVJHIDKUGHVHLQJHVHW]WHQ.DWDO\VDWRUVHUKHEOLFK]X
XD GXUFK GLH %LOGXQJ YRQ XQJHVlWWLJWHQ.RKOHQZDVVHUVWRIIHQZlKUHQG GHU9RUZlUPXQJ YJO$E
VFKQLWW'LH9HUZHQGXQJHLQHU3UHUHIRUPLHUXQJVVWXIHYHUPLQGHUWGLHVH9RUUHDNWLRQHQVLJQLILNDQW
VR GDVV ]XP(UUHLFKHQ HLQHU JHIRUGHUWHQ/HEHQVGDXHU GHU(LQVDW] HLQHV3UHUHIRUPHUV QRWZHQGLJ HU
VFKHLQW
$OOHUGLQJVHUIRUGHUWGLH,QWHJUDWLRQHLQHQ]XVlW]OLFKHQEDXOLFKHQ$XIZDQGGDGHU5HDNWRUHLQ]XVlW]
OLFKHV $QODJHQPRGXO ]X]JOLFK HLQHV VHSDUDWHQ .DWDO\VDWRUV LP 3UR]HVVJDVZHJ GDUVWHOOW %HJOHLWHW

















ZLUWVFKDIWOLFKHQ XQG WHFKQRORJLVFKHQ*UQGHQ HLQH VHSDUDWH+%HUHLWVWHOOXQJ QLFKW GDUVWHOOEDU8P






PLW GHP LQ$63(13/86 HUVWHOOWHQ(QHUJLH XQG 6WRIIVWURPPRGHOO XQWHUVXFKW+LHUIUZXUGH GDV





















3HO N:75HI &6& S EDU




]HVVJDVPHQJH IU HLQH NRQVWDQWH HOHNWULVFKH6WDFNOHLVWXQJ'LH8QWHUVXFKXQJHQKDEHQJH]HLJWGDVV
GLHVMHGRFKQLFKWDOOHLQGXUFKGLH+=XJDEHGHV$5*VHUNOlUWZHUGHQNDQQ'DPLWGHP$5*DXFK
&2]XUFNJHIKUWZLUGNRPPWHVLP5HIRUPHU]XHLQHU9HUVFKLHEXQJGHV*OHLFKJHZLFKWHVZRUDXV










































ZHUGHQPXVV (V LVW IHUQHU DQ]XQHKPHQ GDVV EHL KRKHQ 5HIRUPDWJDVGXUFKIOVVHQ bQGHUXQJHQ GHU
%UHQQVWRII]HOOHQNHQQOLQLHDXIWUHWHQ'LHVHUHVXOWLHUHQDXVHLQHUYHUNU]WHQ9HUZHLO]HLWLP6WDFNVRZLH
DXVGHU$EVHQNXQJGHV+3DUWLDOGUXFNHVZRGXUFKHLQH$QSDVVXQJGHV6WDFNVDQGLHVH%HGLQJXQJHQ
QRWZHQGLJZLUG:HLWHUKLQ LVW HV QRWZHQGLJ GDV'UXFNQLYHDXGHV UH]LUNXOLHUWHQ$QRGHQUHVWJDVHV ]X




















UDWXUHQ GHU GLUHNWHQ 'DPSIUHIRUPLHUXQJ EHVWHKW DXV WKHUPRG\QDPLVFKHU 6LFKW KLQJHJHQ NHLQ %LO
GXQJVSRWHQ]LDOIU$EODJHUXQJHQ
$XVGHQ(UJHEQLVVHQJHKWKHUYRUGDVVHLQ5H]LUNXODWLRQVJUDG LP%HUHLFKYRQHLQKHUJHKHQG
PLW HLQHP +3URSDQ9HUKlOWQLV YRQ  HLQHQ OHLFKW SRVLWLYHQ (LQIOXVV DXI GHQ:LUNXQJVJUDG
EHVLW]W(LQZHLWHUHUSRVLWLYHU(IIHNWLQ%H]XJDXINRKOHQVWRIIKDOWLJH$EODJHUXQJHQHUJLEWVLFKDXVGHU
%HWUDFKWXQJGHVEHQ|WLJWHQ3UR]HVVJDVVWURPHV)UGLHJOHLFKHHOHNWULVFKH/HLVWXQJGHV6\VWHPVEHU
VWU|PW LP )DOO GHU 5H]LUNXODWLRQ HLQ HUK|KWHU 3UR]HVVJDVYROXPHQVWURP GHQ .DWDO\VDWRU DOOHUGLQJV





6DXHUVWRII ]X]XIKUHQ VRQGHUQ /XIWVDXHUVWRIIZRGXUFK6WLFNVWRII DOV%DOODVWNRPSRQHQWH DQIlOOW ,Q
$63(13/86ZXUGH GHU(LQIOXVV GHU/XIW]XIXKU DXI GDV9HUKDOWHQ GHV*HVDPWV\VWHPV XQWHUVXFKW




















3HO N:75HI &6& S EDU
,P9HUJOHLFK]XU5H]LUNXODWLRQPLW$QRGHQUHVWJDVEHGLQJWGDV9HUIDKUHQGHU/XIW]XJDEHPHKU1DFK




5HIRUPDWJDVHLJHQVFKDIWHQ lQGHUQ ZUGH :HLWHUKLQ WUHWHQ UHDNWLRQVWHFKQLVFKH 3KlQRPHQH DXI GLH
HLQHQQHJDWLYHQ(LQIOXVVEHVLW]HQ%HLP(LQVDW]HLQHU3UHUHIRUPLQJVWXIHPLW1LFNHONDWDO\VDWRUNRPPW
HV]XUSDUWLHOOHQ2[LGDWLRQXQGGDPLW'HDNWLYLHUXQJNDWDO\WLVFKDNWLYHU=HQWUHQ:HLWHUKLQELUJW HLQ
6WLFNVWRIIHLQWUDJ GLH*HIDKU GHU $PPRQLDNHQWVWHKXQJ LQ GHQ NDWDO\VLHUWHQ 3UR]HVVJDVVWXIHQZREHL
$PPRQLDNDOV6FKDGVWRIIIUGLH%UHQQVWRII]HOOHJLOW1DFK-HQQLQJV>-HQB@ZHLVHQ.DWDO\VDWR
UHQIUGLH$PPRQLDNV\QWKHVHXௗD)H2.25X5H2V0R&H)H1LVRZLH)H&RDOVZLUNVD
PH.RPSRQHQWHQDXI'LHVH VLQGXD DXFK%HVWDQGWHLOGHU.DWDO\VDWRUHQ IUGLH5HIRUPLHUXQJ 1L
5X)HXQG+76KLIW)H(LJHQH8QWHUVXFKXQJHQDQYHUVFKLHGHQHQ5HIRUPLQJNDWDO\VDWRUHQHUJDEHQ
1+*HKDOWH ELV ]X SSP  LP IHXFKWHQ 5HIRUPDWJDVVWURP EHL GHU 5HIRUPLHUXQJ HLQHV &+1
*HPLVFKHV6& &EDUDQHLQHP1LFNHONDWDO\VDWRU8ULHWDO>8ULB@GRNXPHQ




EHL UHLQ HQHUJHWLVFKHU%HWUDFKWXQJ DOV DGlTXDWHU%UHQQVWRII ]X(UGJDVEHWUDFKWHWZHUGHQ NDQQ9RQ
1DFKWHLOVLQG LQGHVK|KHUH(QHUJLHNRVWHQEHLGHU9HUZHQGXQJYRQ)OVVLJJDVYHUEXQGHQPLWHLQHP
DQODJHQWHFKQLVFKHQ0HKUDXIZDQG GHU VLFK DXV GHU1RWZHQGLJNHLW HUJLEW0DQDKPHQ ]XU9HUPHL
GXQJ NRKOHQVWRIIKDOWLJHU $EODJHUXQJHQ LP 3UR]HVV GXUFK]XIKUHQ 'LHVH VLQG XD HLQH ]XVlW]OLFKH
NDWDO\WLVFKXQWHUVWW]WH3UR]HVVJDVVWXIHEHL$QZHQGXQJGHV3UHUHIRUPLQJHLQHWHFKQLVFKH/|VXQJ]XU
5FNIKUXQJ GHV $QRGHQUHVWJDVHV XQWHUVFKLHGOLFKH 'UXFNQLYHDXV VRZLH HLQ HUK|KWHU 5HJHOXQJV
XQGhEHUZDFKXQJVEHGDUI5HLQHQHUJHWLVFKKDEHQGLHVH0DQDKPHQNHLQHQVLJQLILNDQWHQ(LQIOXVVDXI
GHQHOHNWULVFKHQ:LUNXQJVJUDGGHV6\VWHPV,P*HJHQVDW]KLHU]XJLEWHVHLQHQVLJQLILNDQWHQ(LQIOXVV















ULPHQWHOO HUPLWWHOWHQ 0HVVGDWHQ YHUIJEDU DOOHUGLQJV H[LVWLHUHQ SXEOL]LHUWH 5HDNWLRQVPHFKDQLVPHQ
ZHOFKHIU9HUEUHQQXQJXQG3\URO\VHEHWUDFKWHWHU6SH]LHVEHLKRKHQ7HPSHUDWXUHQHQWZLFNHOWZXU
GHQ
,P .DSLWHO ZHUGHQ H[SHULPHQWHOO JHZRQQHQH 'DWHQ GHU 3URSDQS\URO\VH IU GLH 9RUZlUPXQJ ELV
&EHVFKULHEHQXQGPLWSXEOL]LHUWHQ5HDNWLRQVPHFKDQLVPHQYHUJOLFKHQ)HUQHUZHUGHQGHU(LQ




YHUZHQGHW 'D GLH H[SHULPHQWHOOHQ 8QWHUVXFKXQJHQ ]XU 3URSDQS\URO\VH LQ HLQHP 6WU|PXQJVURKU

























ZHLO]HLW DOOHU EHWUDFKWHWHQ7HLOFKHQ LP 6WU|PXQJVURKU QDKH]X JOHLFK N|QQHQ GLVSHUVLYH6W|UHIIHNWH











GHQVWHLQ=DKO GXUFKJHIKUW )U GHQPRODUHQ'LIIXVLRQVNRHIIL]LHQWHQ'P ZXUGH GHUPD[LPDO ]X HU
ZDUWHQGH:HUW IU:DVVHUVWRII LQ 3URSDQ EHUFNVLFKWLJW (PðV  &'LHVHU LVW KLHUEHL
DXFK GHUPD[LPDO DXIWUHWHQGH:HUW LP 6SHNWUXP DOOHU 3URGXNWEHVWDQGWHLOH 0HWKDQ (PðV
(WK\OHQ (PðV 3URS\OHQ (PðV MHZHLOV EHL  & LQ3URSDQ HUPLWWHOW LQ$63(1
3/86 8QWHU %HUFNVLFKWLJXQJ GHU YHUVFKLHGHQHQ 6WU|PXQJVJHVFKZLQGLJNHLWHQ ZXUGHQ IU DOOH
9HUVXFKH%RGHQVWHLQ=DKOHQ LP%HUHLFK YRQ±HUPLWWHOW'LH$QQDKPH HLQHV LGHDOHQ6WU|
PXQJVURKUHV XQWHU9HUQDFKOlVVLJXQJD[LDOHU7UDQVSRUWYRUJlQJHDXIJUXQGYRQ'LIIXVLRQ XQG7XUEX
OHQ]LVWKLHUGXUFKJHUHFKWIHUWLJW
'LH QXPHULVFKHQ %HUHFKQXQJHQ ZHUGHQ LQ &KHPNLQ DXI *UXQGODJH GHU (UKDOWXQJVJOHLFKXQJHQ IU
0DVVH(QHUJLHXQG,PSXOVLQ)RUPYRQ'LIIHUHQWLDOJOHLFKXQJHQJHO|VW8QWHUGHU$QQDKPHGDVVGHU








GX$ UU      *O






N ZU       *O

































JHQDXVR DEODXIHQ ZLH HV GXUFK GLH 5HDNWLRQVJOHLFKXQJ YRUJHJHEHQ ZLUG:HFKVHOZLUNXQJHQ ]ZL
VFKHQ$WRPHQ0ROHNOHQXQG5DGLNDOHQZHUGHQKLHUGXUFKZLHGHUJHJHEHQ ,P*HJHQVDW]GD]XEH








'LH.LQHWLNGDWHLEHVFKUHLEWGHQ NRPSOHWWHQ5HDNWLRQVPHFKDQLVPXVPLW DOO VHLQHQ(OHPHQWDUUHDNWLR















E     *O
'LH7KHUPRG\QDPLNGDWHLHQWKlOWGLHWHPSHUDWXUDEKlQJLJHQ:HUWH3RO\QRPNRHIIL]LHQWHQIU(QWKDO
SLH(QWURSLHXQG VSH]LILVFKH:lUPHNDSD]LWlWGHU LP0HFKDQLVPXVHQWKDOWHQHQ6SH]LHV'LH7UDQV
SRUWGDWHL HQWKlOW KLQJHJHQ 6WRIIGDWHQ GLH ]XU.RSSOXQJ YRQ5HDNWLRQVNLQHWLN XQG6WU|PXQJVHLJHQ
VFKDIWHQGHUEHWHLOLJWHQ*DVHXQGGHUHQ*HPLVFKHQRWZHQGLJVLQG+LHU]X]lKOHQ9LVNRVLWlWV'LIIX
VLRQV E]Z :lUPHOHLWIlKLJNHLWVNRHIIL]LHQWHQ 'D GHU YHUZHQGHWH 3OXJ)ORZ5HDNWRU ZHGHU D[LDOH







H[SHULPHQWHOOHQ 5DQGEHGLQJXQJHQ ZXUGHQ LQ &+(0.,1 XQWHU 9HUZHQGXQJ GHU 2SWLRQ Ä)L[ *DV
7HPSHUDWXUH³ LPSOHPHQWLHUW 8QWHU 9RUJDEH GHV MHZHLOLJHQ 5HDNWLRQVPHFKDQLVPXV HUIROJWH GDUDXV
























4XHOOH 5HDNWRU )HHG 7%HUHLFK 'UXFN 9HUZHLO]HLW























%HL KLQUHLFKHQG YRUOLHJHQGHQ'DWHQ ]X GHQ5DQGEHGLQJXQJHQZXUGHQ GLHVHPLW GHP5HDNWLRQVPH




JHPLVFKHV GXUFKJHIKUW ZXUGHQ HLQH JXWH hEHUHLQVWLPPXQJPLW GHP5HDNWLRQVPHFKDQLVPXV QDFK
.RQQRYEHLK|KHUHQ7HPSHUDWXUHQDXI/HGLJOLFK]ZHL3XEOLNDWLRQHQ>)UHBEHL&$OOB
EHL&@VSLHJHOQ0HVVXQJHQEHLVHKUQLHGULJHQ7HPSHUWDXUHQZLGHUZREHLGLHVHLQHLQHP%DWFK
UHDNWRU GXUFKJHIKUW ZXUGHQ %HL HLQLJHQ GHU 9HUVXFKVUHLKHQ HUIROJWH HLQH VWDUNH 9HUGQQXQJ GHV
)HHGJDVHVPLW6WLFNVWRII+LHUDXVUHVXOWLHUWHLQH$EVHQNXQJGHV3DUWLDOGUXFNHVGHV.RKOHQZDVVHUVWRI
IHVZDVZLHGHUXP(LQIOXVVDXIGLH6SDOWXQJVUDWHGHU.RKOHQZDVVHUVWRIIHEHVLW]W'DV9HUKDOWHQEHL
VWDUNHU 9HUGQQXQJ VRZLH GHU WKHUPRG\QDPLVFKH =XVDPPHQKDQJ ]ZLVFKHQ 6SDOWUDWH XQG 3DUWLDO














GHUH EHL QLHGULJHQ 7HPSHUDWXUHQ 'LH $EZHLFKXQJ GHV 3URSDQJHKDOWHV EHWUlJW EHL)UH\ HW DO XQG
$OODUDHWDOFD:HLWHUKLQZHUGHQ8QWHUVFKLHGHHUVLFKWOLFKZDVGHQ9HUODXIHLQ]HOQHU6SH]LHV
EHWULIIWLQVEHVRQGHUHIU+&+XQG&+%HJUQGHW LVWGLHVGXUFKGLHNLQHWLVFKHQ3DUDPHWHUGHU
























LQ JU|HUHU0HQJH NRKOHQVWRIIKDOWLJH$EODJHUXQJHQ DQ.DWDO\VDWRUHQ I|UGHUQ'LH8QWHUVXFKXQJHQ
ZXUGHQ GHQ ]X HUZDUWHQGHQ 5DQGEHGLQJXQJHQ HLQHV 173(0%=%+.: DQJHSDVVW ZHOFKHV PLW




=XU %HVWLPPXQJ GHU KRPRJHQHQ *DVSKDVHQUHDNWLRQHQ YRQ 3URSDQ E]Z 3URSDQ:DVVHUGDPSI
*HPLVFKHQ LP9HUODXI GHU9RUZlUPXQJZXUGH HLQ3OXJ)ORZ5HDNWRU NRQ]LSLHUW XQG JHIHUWLJW GHU








GHV NRPSOHWWHQ9HUVXFKVVWDQGHV HUIROJWH XQWHU1XW]XQJ GHV 6RIWZDUHSDNHWHV/$%9,(: GHU )LUPD



































O\VHJDVOHLWXQJ HLQ )KUXQJVURKU ]XU (LQEULQJXQJ HLQHV 7KHUPRHOHPHQWHV 7( 7\S . DQJHEUDFKW
'XUFKGLHVHVZXUGHHLQPPODQJHV7(73HLQJHIKUWPLWGHPLPVWDWLRQlUHQ%HWULHE7HPSHUD
WXUSURILOHEHUGHQJHVDPWHQ5HDNWRUHUVWHOOWZHUGHQ NRQQWHQ'LH LP9HUODXIGHU3\URO\VHYHUVXFKH
JHQHULHUWHQ3URILOHZXUGHQ JHQXW]W XP HLQH9HUJOHLFKEDUNHLW GHU0HVVGDWHQPLW GHQ5HDNWLRQVPH
FKDQLVPHQ XQWHU 1XW]XQJ GHV 6RIWZDUHSDNHWHV &KHPNLQ ]X HUUHLFKHQ 8P HLQHQ XQEHDEVLFKWLJWHQ
:DQGNRQWDNW ]XYHUPHLGHQZXUGHDP(QGHGHV7(HLQH4XDU]JODVIULWWH DQJHEUDFKWGLH]XPHLQHQ
GDV7(PLWWLJLP5RKUSRVLWLRQLHUWHXQG]XPDQGHUHQGLH)XQNWLRQDOVVWDWLVFKHU0LVFKHU0LVFKHU
HUIOOWH (LQ ]ZHLWHU DXV HLQHU 4XDU]JODVIULWWH JHIHUWLJWHU VWDWLVFKHU 0LVFKHU 0LVFKHU  ZXUGH LP
4XDU]JODVURKUNXU]YRUGHU3UREHQDKPHVRQGHIL[LHUW8PGHQNDWDO\WLVFKHQ(LQIOXVVGHV7(DXIGDV
$QDO\VHJDV]XPLQLPLHUHQZXUGHGLH3UREHQDKPHXQDEKlQJLJYRP9HUVXFKQXUGXUFKJHIKUWZHQQ
VLFK GDV 7( DPREHUHQ(QGH GHV5HDNWRUV EHIDQG+LHUGXUFK NRQQWH GHU:DQG*DVNRQWDNW DXI HLQ
0LQLPXPUHGX]LHUWZHUGHQ'HUDQIDOOHQGH+DXSWJDVVWURPZXUGHDQGHU6RQGHYRUEHLJHOHLWHWXQGLQ
HLQHU 6WW]JDVIDFNHO YHUEUDQQW 'LH (QWQDKPH GHV $QDO\VHJDVHV HUIROJWH XQWHU 9HUZHQGXQJ HLQHV
QDFKJHVFKDOWHWHQ6DXJNRPSUHVVRUV'LHVHUIKUWHGDV$QDO\VHJDVHLQHU]ZHLWHQ.KOVWXIH&]X
ZRGXUFK GLHVHV JHWURFNQHWZXUGH$P$XVJDQJ GHU.KOVWUHFNHZXUGH HLQ*DVHQWQDKPHV\VWHP LQ
VWDOOLHUW GXUFKZHOFKHV GDV$QDO\VHJDV3UREHJDVEHXWHOQ ]XJHIKUWZHUGHQ NRQQWH'LH$QDO\VH GHU
3URGXNWJDV]XVDPPHQVHW]XQJHQHUIROJWHXQWHU9HUZHQGXQJHLQHV*DVFKURPDWRJUDSKHQ
)UGLH9HUVXFKVWHPSHUDWXUHQZXUGHHLQHXQWHUH*UHQ]HYRQ&IHVWJHOHJWGD WKHRUHWLVFKHXQG


























PR6FLHQWLILF YHUZHQGHW8QWHU1XW]XQJ GHU LP*&6\VWHP LPSOHPHQWLHUWHQ6RIWZDUH&KURP4XHVW
ZXUGHQGLH]XHUZDUWHQGHQ*DVNRPSRQHQWHQLP9RUIHOGNDOLEULHUW,P)RNXVVWDQGHQKLHUEHL)OV
VLJJDVNRPSRQHQWHQ VRZLH 6SH]LHV GLH SULPlU EHL 9RUZlUPXQJ XQG 5HIRUPLHUXQJ YRQ )OVVLJJDV
JHELOGHWZHUGHQ













'DV0HVVSULQ]LS GHV ),' EDVLHUW DXI GHU 9HUEUHQQXQJ GHV 3UREHQJDVHV LQ HLQHU:DVVHUVWRII/XIW
)ODPPH$QGLHVHU)ODPPHZLUGHLQHOHNWULVFKHV)HOGDQJHOHJWZREHLGLH)ODPPHVHOEVWHLQHQJHULQ
JHQ,RQHQVWURPHU]HXJW:HUGHQ.RKOHQZDVVHUVWRIIHLQGHU)ODPPHYHUEUDQQWNRPPWHV]XU%LOGXQJ
YRQ 9HUEUHQQXQJVUDGLNDOHQ ZHOFKH DOV ,RQHQ HLQHQ 6WURP JHQHULHUHQ GHU EHU HLQH REHUKDOE GHU
)ODPPHEHILQGOLFKHQ5LQJHOHNWURGH .DWKRGHXQGGHU%UHQQHUGVH $QRGH IOLHW >.DOB@'DV





$QDO\VH YRQ.RKOHQZDVVHUVWRIIHQ QLFKWEUHQQEDUH*DVHZHUGHQ QLFKW GHWHNWLHUW'HU IU GLH YRUOLH
JHQGH$UEHLWYHUZHQGHWH'HWHNWRUHUODXEWHHLQH(PSILQGOLFKNHLWELV]XSSPYLP3UREHQJDV
)UGDV0HVVSULQ]LSGHV:/'ZLUGGLH:lUPHOHLWIlKLJNHLWGHU*DVHYHUZHQGHWGLHLQ$EKlQJLJNHLW
YRQ*DVDUW7HPSHUDWXU XQG'UXFN YDULLHUW 'DV3UREHQJDVZLUG DQ HLQHP+HL]GUDKW YRUEHLJHIKUW
SDUDOOHO KLHU]X ZLUG UHLQHV 7UlJHUJDV DQ HLQHP VHSDUDWHQ +HL]GUDKW YRUEHLJHIKUW 'LH +HL]GUlKWH
ZHUGHQWHPSHULHUWZREHLGLHYRUJHJHEHQH7HPSHUDWXUJU|HU LVWDOVGLHGHVXPJHEHQGHQ'HWHNWRUV
'XUFK GLH HQWVWHKHQGH7HPSHUDWXUGLIIHUHQ] HQWVWHKW HLQ:lUPHVWURPYRP+HL]GUDKW ]XP'HWHNWRU
ZHOFKHUYRQGHU=XVDPPHQVHW]XQJGHV3UREHQJDVHVDEKlQJLJ LVW9HUlQGHUWVLFKGLH=XVDPPHQVHW
]XQJGHV*DVHVlQGHUQVLFKGHU:lUPHVWURP]XP'HWHNWRUVRZLHGHVVHQHOHNWULVFKHU:LGHUVWDQGGHU















FNHOW ZHUGHQ PLW GHP =LHO HLQH RSWLPDOH 7UHQQXQJ GHU *DVNRPSRQHQWHQ EHLP 'XUFKODXIHQ GHU
7UHQQVlXOH]XHUUHLFKHQ3ULQ]LSLHOOZLUGGLHVGXUFK9DULDWLRQYRQ'UXFNXQG7HPSHUDWXULP6\VWHP
UHDOLVLHUWZDVZlKUHQGGHV0HVVYRUJDQJHVDXFKG\QDPLVFKLQ)RUPYRQ7HPSHUDWXUXQG'UXFNUDP
SHQ UHDOLVLHUW ZHUGHQ NDQQ (LQ $EVHQNHQ GHU 7HPSHUDWXU EULQJW XD GHQ 9RUWHLO HLQHU RSWLPDOHQ




































JHQ DXI GLH 5HJUHVVLRQVNXUYH ZHUGHQ KLHUEHL DXVJHJHEHQ&KURP4XHVW  ELHWHW GLH 0|JOLFKNHLW


























GHU.DOLEULHUNXUYH VLQGQ0HVVXQJHQPLW 3UIJDVHQ XQWHUVFKLHGOLFKHU$QWHLOH GHU ]X NDOLEULHUHQGHQ
.RPSRQHQWH'DV(UJHEQLV VLQGQ:HUWHSDDUH [L \LZHOFKHGHQ3DUDPHWHUQ3HDNIOlFKHXQG3UI
























  *O  E]Z FE[D[\ LLL  
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Y [[      *O
'LH(UJHEQLVVHGHU.DOLEULHUXQJIUGLH MHZHLOLJH.RPSRQHQWHZHUGHQLQ$QKDQJ$]XVDPPHQJH
IDVVW 'LHVH HQWKlOW GLH .RHIIL]LHQWHQ GHU MHZHLOLJHQ .DOLEULHUIXQNWLRQ TTXDGUDWLVFK OOLQHDU GDV
%HVWLPPWKHLWVPD5ðGLHHUPLWWHOWH9HUIDKUHQVVWDQGDUGDEZHLFKXQJVRZLHGLHUHODWLYH*HVDPWDEZHL











Y[[      *O
'LH$QJDEHGHV0HVVHUJHEQLVVHVHUIROJWJHPl
LLL [[[ 'r       *O























    *O
EHVWLPPW=XGLHVHQ(UJHEQLVVHQ]lKOHQXDGHU8PVDW];XQGGLH$XVEHXWH<












      *O
'LH%HUHFKQXQJ GHV IU GHQ8PVDW] EHQ|WLJWHQ 3URSDQVWRIIVWURPHV DP5HDNWRUDXVWULWW HUIROJWH DXI
*UXQGODJHGHU%LODQ]LHUXQJGHVLP3URGXNWVWURPHQWKDOWHQHQ.RKOHQVWRIIHVPGHUMHZHLOLJHQ6SH]LHV
&P+Q ¦   &P+QL+& QPQ      *O















       *O
    *HVDPW+&+& Q[Q         *O
,Q GHU %HUHFKQXQJ ZXUGHQ QXU GLH:HUWH EHUFNVLFKWLJW GLH JDVFKURPDWRJUDSKLVFK HUIDVVW ZHUGHQ
NRQQWHQ'LHIROJHQGH$EELOGXQJ]HLJW]XU9HUDQVFKDXOLFKXQJGDV&KURPDWRJUDPPGHU*&0HVVXQJ








WHQ LP9HUJOHLFK]XU 6XPPHNDOLEULHUWHU%HVWDQGWHLOHJHULQJ LVW(LQHJUREH$EVFKlW]XQJELHWHWGHU
9HUJOHLFK GHU 3HDNIOlFKHQ GLHVHZHUGHQ GXUFK GLH*&6RIWZDUH&KURP4XHVW  DXFK IU GLH XQEH



















RQ    
  0&++&0+&  













































 &++&Q&++&  
     *O
    o  &++&+&Q      *O













    +&L++&       *O
'LHVHZLUGEHLEHLGHQ0HFKDQLVPHQDOV5FNUHDNWLRQGDUJHVWHOOWZREHLGLH$NWLYLHUXQJVHQHUJLH MH




















3URS\OHQELOGXQJYRU    






 &++&+& o      *O
     ++&+& o      *O
6SH]LHVYHUODXI




















HVYHUODXI GHU HLJHQHQ0HVVXQJHQ QlKHUXQJVZHLVH DP EHVWHQ DE'LH 6XPPH GHU XQJHVlWWLJWHQ%H
VWDQGWHLOH3URS\OHQXQG(WK\OHQZLUGGXUFK.RQQRYUHFKWJHQDXXQGGXUFK+RULHWDOQlKHUXQJVZHLVH
DEJHELOGHW7DEHOOH%HLGHN|QQHQGDKHU]XU$EVFKlW]XQJGHV%LOGXQJVSRWHQ]LDOVJHQXW]WZHUGHQ




& &+ &+ &+&+
(LJHQH0HVVXQJHQ   
.RQQRY   











'LH $EZHLFKXQJ GHU HLQ]HOQHQ.RPSRQHQWHQ XQWHUHLQDQGHU YHUJU|HUW VLFKPLW ]XQHKPHQGHU9HU
ZHLO]HLW%HL HLQHU9HUZHLO]HLWYRQFDVEHVLW]WGLH)HHGNRPSRQHQWH3URSDQQDFKGHQHLJHQHQ







OlXIHU SRO\]\NOLVFKHU DURPDWLVFKHU .RKOHQZDVVHUVWRIIH GLH ]X JU|HUHQ 3DUWLNHOQ NRDJXOLHUHQ ZR
GXUFKGHU7DXSXQNWDEJHVHQNWZLUGXQGGLH3DUWLNHOVFKOLHOLFKDOVKRFKYLVNRVH$EODJHUXQJHQDQ.D





SRO\]\NOLVFKH.RKOHQVWRIIIUDJPHQWH ELOGHW GLH DQ GHQ2EHUIOlFKHQ GHV5HDNWRUURKUHV NRQGHQVLHUHQ




























WHU 1XW]XQJ GHU 2SWLRQ Ä6ROYH *DV (QHU\ (TXDWLRQ³ DXI .RQVLVWHQ] JHSUIW 8QWHU 9RUJDEH GHU
5DQGEHGLQJXQJHQ IU(GXNWVWURP'UXFN VRZLH:lUPHLQWUDJZLUG GDEHL GLH(QHUJLHHUKDOWXQJVJOHL
FKXQJJHO|VW6WRIIXPVDW]VRZLH7HPSHUDWXUXQG.RQ]HQWUDWLRQVYHUOlXIHZHUGHQDOV(UJHEQLVDXVJH
JHEHQ
























     *O
XQG    
¦ L++       *O
HUPLWWHOW'LH%HUHFKQXQJGHU(QWKDOSLHVWU|PHHUIROJWHJHPl










































LVW ]XSUIHQ LQZLHZHLW HLQH3DUWLDOGUXFNDEVHQNXQJGHV.RKOHQZDVVHUVWRIIHVGXUFK9HUGQQXQJGLH
8PVDW]UDWH EHHLQIOXVVW XQG RE GLHVH&KDUDNWHULVWLN GXUFK GLH0HFKDQLVPHQ DEJHELOGHWZLUG9HU|I
IHQWOLFKXQJHQ ]XP8PVDW] YRQ )OVVLJJDVEHVWDQGWHLOHQZLH 3URSDQPLW:DVVHUGDPSI XQWHU %HGLQ










(LQVDW]VWRIIHZHUGHQ OHLFKWH$ONDQH VRZLH$QWHLOH GHU(UG|OGHVWLOODWLRQ YHUZHQGHW'XUFK9HUZHLO
]HLW7HPSHUDWXU'UXFNXQG9HUGQQXQJVUDWHNDQQKLHUEHL HLQHJHIRUGHUWH3URGXNWYHUWHLOXQJHLQJH
VWHOOWZHUGHQ(LQK|KHUHV6&9HUKlOWQLVI|UGHUWGLH2OHILQELOGXQJ'HU'DPSIUHGX]LHUWGHQ3DUWLDO








GDV 6&9HUKlOWQLV EHL NRQVWDQWHP 0DVVHQVWURP GHV .RKOHQZDVVHUVWRIIHV JHlQGHUW ZLUG ZRGXUFK
VLFKEHL6&(UK|KXQJHLQHVLJQLILNDQWH5HGX]LHUXQJGHU9HUZHLO]HLW HUJLEW'HQQRFKOlVVWVLFKXD
DXV GHQ'DWHQVlW]HQ YRQ%DNKVKL HW DO >%DNB@ XQG'HSH\UH HW DO >'HSB@ Q+H[DGHFDQ
HQWQHKPHQGDVVXQWHUGLHVHQ%HGLQJXQJHQGHU8PVDW]GHV)HHGEHL(UK|KXQJGHV6&9HUKlOWQLVVHV















































'LH0HFKDQLVPHQ VLQGDXI%DVLVGHU HLQJDQJVGDUJHVWHOOWHQ WKHRUHWLVFKHQ9RUEHUOHJXQJHQ XQGGHU
JU|HUZHUGHQGHQ$EZHLFKXQJ]XGHQH[SHULPHQWHOOHQ(UJHEQLVVHQEHLKRKHU9HUGQQXQJVUDWHOHW]W
HQGOLFKXQJHHLJQHW]XU8QWHUVXFKXQJGHU6SDOWSUR]HVVHYRQ3URSDQ(VNDQQMHGRFKGLH$EZHLFKXQJ




,P)ROJHQGHQZLUG GDV%LOGXQJVSRWHQ]LDO XQJHVlWWLJWHU.RKOHQZDVVHUVWRIIH DQKDQG HLQHV173(0
%UHQQVWRII]HOOHQ%+.:PLW HLQHU HOHNWULVFKHQ %UXWWROHLVWXQJ YRQ  N: RKQH LQWHJULHUWH 3UHUHIRU
PLQJVWXIHEHWUDFKWHWZRGXUFKGDV)OVVLJJDV:DVVHUGDPSI*HPLVFKDXIDQQlKHUQG3UR]HVVWHPSHUD
WXUGHUGLUHNWHQ'DPSIUHIRUPLHUXQJYRUJHZlUPWZHUGHQPXVV
'HU LQQHUH$XIEDX YHUJOHLFKEDUHU$QODJHQ YDULLHUW GD SULQ]LSLHOOPHKUHUH0|JOLFKNHLWHQ H[LVWLHUHQ
:lUPHTXHOOHQ XQG ±VHQNHQ ZlUPHWHFKQLVFK ]X YHUVFKDOWHQ ,Q 9HUELQGXQJ PLW LQGLYLGXHOOHQ NRQ
VWUXNWLYHQ /|VXQJHQ HUJHEHQ VLFK KLHUDXV 8QWHUVFKLHGH LQ GHQ 9HUZHLO]HLWHQ 6R HUJHEHQ VLFK XD
NU]HUH9HUZHLO]HLWHQ IU HLQ 6\VWHP LQ GHQHQ GDV*HPLVFK GLH EHQ|WLJWH:lUPH DXV4XHOOHQ DXI
KRKHP7HPSHUDWXUQLYHDXEH]LHKW

























'LH IROJHQGH $EELOGXQJ  YHUDQVFKDXOLFKW GLH QRWZHQGLJHQ 9ROXPHQVWU|PH GHV 3URSDQ+2
*HPLVFKHVIUGDV6\VWHPLQ$EKlQJLJNHLWYRQHLQHUJHIRUGHUWHQHOHNWULVFKHQ%UXWWROHLVWXQJLP%H
UHLFKN:'LHVHPZLUGGLH WKHUPLVFKH/HLVWXQJJHJHQEHUJHVWHOOWZHOFKHQRWZHQGLJ LVW IUGLH
































'LH 3UR]HVVJDVVWUHFNH GHV .RPSDNWUHIRUPHUV YRQ $XVWULWW 9HUGDPSIHU ELV 5HIRUPHUHLQWULWW EHVWHKW
DXVYHUVFKLHGHQHQ5RKUOlQJHQXQG±GXUFKPHVVHUQ'LH8PUHFKQXQJGHUGXUFKGLH)D'%,*7,]XU
9HUIJXQJ JHVWHOOWHQ$EPHVVXQJHQ DXIGDV LQGHU$EVFKlW]XQJYHUZHQGHWH5RKUPD'1HUJLEW







=XU(UPLWWOXQJ GHV%LOGXQJVSRWHQ]LDOV LVW HV IHUQHU HUIRUGHUOLFK HLQ 7HPSHUDWXUSURILO EHU GHU9RU
ZlUPVWUHFNH]XJUXQGH]XOHJHQZHOFKHVUHDOWKHUPRG\QDPLVFKHQ*HVHW]PlLJNHLWHQHQWVSULFKW'HU
:lUPHGXUFKJDQJHLQHV6\VWHPVKlQJWJHPl































  VZREHLGLH QXPHULVFKEHVWLPPWHQ9HUZHLO]HLWHQDXIJUXQGGHU6SDOWUHDNWLRQHQ 0ROELO
GXQJ JHULQJIJLJ NOHLQHU DXVIDOOHQ (LQHP&+&+*HKDOW YRQ FD 9RO VRZLH  SSPY
&+EHLN:VWHKHQ9RO&+&+*HKDOWXQGSSPY&+EHLN:HOHNWULVFKHU$QOD










EHWUDFKWHWHQ.RPSRQHQWHQ LQVEHVRQGHUH GLH %LOGXQJ YRQ $]HW\OHQ ZHOFKHV DOV9RUVWXIH S\URO\WL
VFKHU.RKOHQVWRIIDEODJHUXQJHQJLOW.DQQGLHVQLFKWUHDOLVLHUWZHUGHQLVWLPEHWUDFKWHWHQ$QODJHQEH
UHLFK]XPHLQHQDXIQLHGULJH3UR]HVVJDVWHPSHUDWXUHQDP5HIRUPHUHLQWULWW]XDFKWHQ]XPDQGHUHQLVW
GHU %HWULHE LP NOHLQHQ /HLVWXQJVEHUHLFK ]X YHUPHLGHQ 'LH (UJHEQLVVH LQGL]LHUHQ IHUQHU GDVV GDV
3UREOHPHLQHUHUK|KWHQ%LOGXQJVUDWHYRUUDQJLJ$QODJHQJU|HUHU/HLVWXQJVNODVVHQ WDQJLHUW.OHLQHUH
6\VWHPHXQWHUOLHJHQEHGHXWHQGJHULQJHUHQ9HUZHLO]HLWHQLPPV%HUHLFKYJOPLNURVWUXNWXULHUWH6\V




,P9HUODXI GHU9RUZlUPXQJXQWHUOLHJW GDV )OVVLJJDV:DVVHUGDPSI*HPLVFK QLFKW QXU KRPRJHQHQ
*DVSKDVHQUHDNWLRQHQVRQGHUQDXFKNDWDO\WLVFKLQLWLLHUWHQKHWHURJHQHQ5HDNWLRQHQGXUFKGHQ.RQWDNW
PLWGHQPHWDOOLVFKHQ2EHUIOlFKHQSUR]HVVJDVIKUHQGHU%DXWHLOH ,Q$EVFKQLWWZXUGHQXPHULVFK



















VWRIIVWDKO  VRZLH GHU (GHOVWDKO  YHUZHQGHW ZREHL OHW]WHUHU GXUFK HLQHQ UHODWLY KRKHQ
&KURPDQWHLOJHNHQQ]HLFKQHWLVW7DEHOOH
7DEHOOH=XVDPPHQVHW]XQJ>0D@GHUYHUZHQGHWHQ6WDKOVRUWHQ
  & 6L 0Q &U 1L 0R 3 6 $O &X 1

PLQ           
PD[           

PLQ           




















 +&&++& o      *O
JHELOGHWZHUGHQ%HL.RQWDNWLHUXQJPLWGHP6WDKOYHUlQGHUWVLFKGHU9HUODXIGHU5HDNWLRQV
SIDGHGXUFKGHQNDWDO\WLVFKHQ(LQIOXVVZRGXUFK3URS\OHQXQG:DVVHUVWRIIQDFK
 +&++& o      *O
JHELOGHWZHUGHQZDVDXIGLHGLUHNWH'HK\GULHUXQJDQGHU2EHUIOlFKH]XUFN]XIKUHQLVW'DLP3UR




 GLH*HKDOWH GHU DQGHUHQ 6SDOWSURGXNWH VLQG LP*HJHQVDW] KLHU]X JHULQJ %HLP$XVEDX GHU
.XJHOVFKWWXQJDXVGHP5HDNWRUZXUGHQVLJQLILNDQWHNRKOHQVWRIIKDOWLJH$EODJHUXQJHQDQGHQ6WDKO
NXJHOQIHVWJHVWHOOW.RKOHQVWRIILVWQHEHQ:DVVHUVWRIIVRPLWDOVHLQ+DXSWSURGXNWJHPl





















JHKDOWHV DE GLHVHP =HLWSXQNW IROJW SULQ]LSLHOO HQWJHJHQJHVHW]W GHP 9HUODXI GHV 3URSDQJHKDOWHV
1LPPWGHU3URSDQJHKDOW OHLFKW DE IROJWHLQHGHXWOLFK VWlUNHUH=XQDKPHGHV:DVVHUVWRIIJHKDOWHVGD
SUR0RO3URSDQELV]X0ROH:DVVHUVWRIIDEJHVSDOWHQZHUGHQN|QQHQ
'LH NDWDO\WLVFKH:LUNXQJ GHU 5RKUZDQGREHUIOlFKH QLPPWPLW GHU =HLW QDFKZHLVEDU DE+LHUDXV LVW





EHUHLWVQDFKNXU]HU=HLW ]X%ORFNLHUXQJHQ LQGHQQDFKIROJHQGHQNDWDO\WLVFKHQ3UR]HVVVWXIHQ IKUHQ























GDVV ]X%HJLQQ GHU %HDXIVFKODJXQJ HLQHV0HWDOOVPLW HLQHP.RKOHQZDVVHUVWRII EHL HQWVSUHFKHQGHU
7HPSHUDWXU GLH*HVFKZLQGLJNHLWVUDWH GHU.RKOHQVWRIIDEODJHUXQJ HLQH%HVFKOHXQLJXQJVSKDVH GXUFK
IlKUWXQGVLFKGDQQHLQHVWDWLRQlUH%LOGXQJVUDWHHLQVWHOOWZREHLGLHLQVWDWLRQlUH3KDVHZHQLJH0LQXWHQ














%H]LQ>%URB@ :HUNVWRIIQXPPHU &KURPJHKDOW>0D@ 1LFNHOJHKDOW>0D@
66   ±
66   




OHQVWRII DOV +DXSWSURGXNW LGHQWLIL]LHUW ZXUGH (V ZHUGHQ NHLQH $QJDEHQ ]X GHQ $EPHVVXQJHQ GHU
5HDNWRUURKUH DQJHJHEHQ DOOHUGLQJVZLUGGDUDXIKLQJHZLHVHQGDVVGLH2EHUIOlFKHQUHDNWLRQHQ LQGHU


















ELOGXQJVUDWH ]XQLPPW hEHUWURIIHQ ZLUG GLH %LOGXQJVUDWH YRP 1LHGULJNRKOHQVWRIIVWDKO 66 




WLRQPLW 3URS\OHQ (LVHQ HUVFKHLQW ZHLWHUKLQ UHDNWLYHU DOV 1LFNHO 'HU UHLQH 1LFNHOUHDNWRU ZLHV LP
VWDWLRQlUHQ=XVWDQGGLHJOHLFKH$NWLYLWlWGHU&$EODJHUXQJDXIZLHGHU 66 DOOHUGLQJVDUEHLWHWH
GLHVHUPHKU VHOHNWLY VRGDVVGLH3URGXNW]XVDPPHQVHW]XQJ YDULLHUWH)U&KURPZLUGYHUPXWHWGDVV
GLHVHVZHQLJHUDNWLYLVWXQGZHLWHUKLQLQGHU/DJHLVWGLH$NWLYLWlWYRQ(LVHQ]XUHGX]LHUHQ
7DEHOOH9RQ*KDO\HWDOXQWHUVXFKWH6WlKOH>*KDB@
%H]LQ>*KDB@ :HUNVWRIIQU &KURPJHKDOW>0D@ 1LFNHOJHKDOW>0D@ (LVHQJHKDOW>0D@
66   ± 
66    !
1LFNHO    
,QFRQHO    
,QFROR\    





%URZQH HWDO >%URB@XQWHUVXFKWHQGLH.RKOHQVWRIIELOGXQJDP6WDKO$670$+3 1L±
0D&U0DHLQ0DWHULDOGDVDXFKLQ5HIRUPHUQYHUZHQGHWZLUG+H[DQZXUGHKLHU
PLW:DVVHUGDPSIJHPLVFKW XQGEHUYHUVFKLHGHQH5HDNWRUPDWHULDOLHQ JHIKUW ,Q%H]XJDXIGLH
$EODJHUXQJHQ ZXUGH HLQH ,QLWLLHUXQJVSKDVH IHVWJHVWHOOW ZHOFKH DQVFKOLHHQG VLJQLILNDQW DEILHO $OV
8UVDFKH JLEW %URZQH GLH %LOGXQJ HLQHU &KURPR[LGVFKLFKW DQ GLH LP 7HPSHUDWXUEHUHLFK & ±
&VWDELOLVWXQGGLH$Q]DKOGHUNDWDO\WLVFKDNWLYHQ=HQWUHQ)H1LPLQLPLHUW
+HQNHO >+HQB@ EHVFKUHLEW GHQ (LQIOXVV GHV &KURPJHKDOWHV DXI GLH FKHPLVFKH%HVWlQGLJNHLW LQ
DXVWHQLWLVFKHQ &KURP1LFNHO6WlKOHQ 6WlKOH PLW ZHQLJHU DOV  0D ]HLJHQ XD $XIO|VXQJVHU
VFKHLQXQJHQ LQ NRQ]HQWULHUWHU 6DOSHWHUVlXUH %HL *HKDOWHQ ! 0 D HUJLEW VLFK KLQJHJHQ HLQH
VSUXQJKDIWHbQGHUXQJGLHVHV9HUKDOWHQVXQGGDV0DWHULDOLVWEHVWlQGLJ1DFK+HQNHOELOGHW&KURPDE
GLHVHP0DVVHJHKDOW HLQH YROOVWlQGLJH SDVVLYLHUHQGH&KURPR[LGVFKLFKW DXV GLH KLHU DOV QHXWUDO XQG
QLFKWNDWDO\WLVFK EH]HLFKQHW ZLUG 'LHVH 6FKLFKW LVW VHKU GQQ XQG YHUKlOW VLFK ZLH HLQ +DOEOHLWHU










PLW YHUHLQ]HOWHQ 1L&U27HLOFKHQ 8QWHU GLHVHQ HUIROJW HLQH LQQHUH 2[LGDWLRQ XQWHU %LOGXQJ YRQ
&U2LQGHU0HWDOOPDWUL[&KURPDQWHLOVLQGQDFK*UDENHKLQUHLFKHQGIUGHQhEHUJDQJ]XU
lXHUHQ2[LGDWLRQXQWHU%LOGXQJHLQHUNRQWLQXLHUOLFKHQ&U26FKLFKW
*UDENH EHVFKUHLEW GHQ %HJLQQ GHV 3UR]HVVHV GXUFK ,QLWLLHUXQJ GHU 2$GVRUSWLRQ DXI GHU
0HWDOOREHUIOlFKH 2 ZLUG KLHUEHL GLVVR]LLHUW XQG YRQ IUHLHQ %LQGXQJHQ GHU DQ GHU 2EHUIOlFKH
OLHJHQGHQ0HWDOODWRPHFKHPLVRUELHUW'LH&KHPLVRUSWLRQILQGHWEHUHLWVXQWHUKDOEGHV%LOGXQJVGUXFNHV




ELOGHQGH &KURPR[LGVFKLFKW ZHOFKH VLFK JHJHQEHU HLQHP .RKOHQZDVVHUVWRII'DPSI*HPLVFK
NDWDO\WLVFK LQDNWLY YHUKlOW PXVV DXV WKHUPRG\QDPLVFKHU 6LFKW VWDELO YRUOLHJHQ (LQIOVVH ZHOFKH
GLHVH 6WDELOLWlW VW|UHQ N|QQHQ VLQG XD HLQ ]X QLHGULJHU 23DUWLDOGUXFN RGHU HLQH UHGX]LHUHQGH
$WPRVSKlUHZHOFKHXDEHL$QZHVHQKHLWYRQ+YRUOLHJHQNDQQ
0HWDOOR[LGHZHUGHQ EHUHLWV EHL VHKU JHULQJHQ6DXHUVWRIISDUWLDOGUFNHQ S2 DQ2EHUIOlFKHQ JHELOGHW
+LHUIU PXVV GHU 3DUWLDOGUXFN JU|HU VHLQ DOV GHU %LOGXQJVGUXFN GHV HQWVSUHFKHQGHQ 2[LGHV
>*UDB@,VWGHU3DUWLDOGUXFNNOHLQHUWULWWHLQH5HGXNWLRQHLQ'LH5HGR[UHDNWLRQ
\[20H2
\[0H l      *O
IDVVW2[LGDWLRQXQG5HGXNWLRQ]XVDPPHQ'DV0DVVHQZLUNXQJVJHVHW]KLHUIUODXWHW
 

















25 S75*  '     *O
'DV(OOLQJKDP5LFKDUGVRQ'LDJUDPP$QKDQJ$EHVFKUHLEWTXDQWLWDWLYGLHVHQWKHUPRG\QDPL
VFKHQ =XVDPPHQKDQJ IU YHUVFKLHGHQH 0HWDOOļ0HWDOOR[LG5HGR[UHDNWLRQHQ 'HP 'LDJUDPP
N|QQHQXDGLHQRWZHQGLJHQ:HUWHIUGHQ6DXHUVWRIISDUWLDOGUXFNS2VRZLHIUGLH9HUKlOWQLVVHYRQ
&2&2 XQG++2 HLQHU XPJHEHQGHQ $WPRVSKlUH HQWQRPPHQ ZHUGHQ DE GHP GLHVH R[LGLHUHQG
E]ZUHGX]LHUHQGDXIGDV0HWDOOE]ZR[LGZLUNW
8QWHUGHU$QQDKPHHLQHUSDVVLYLHUWHQQLFKWNDWDO\WLVFKHQ&KURPR[LGVFKLFKWOLHJHQEHL.RQWDNWLHUXQJ
PLW HLQHP )OVVLJJDV:DVVHUGDPSI*HPLVFK ZHOFKHV HLQH W\SLVFKH =XVDPPHQVHW]XQJ LP %HUHLFK





& ]X VFKDIIHQ PVVWH GDV ++29HUKlOWQLV DXI EHU  JHVWHLJHUW E]Z GHU
6DXHUVWRIISDUWLDOGUXFNDXIXQWHUDWPJHVHQNWZHUGHQ:LUGDQJHQRPPHQGDVVGDV3UR]HVVZDVVHU
LP9RUIHOGGXUFK9RUZlUPXQJEHL &HQWJDVWZLUGEHVLW]WGLHVHV LPJHVlWWLJWHQ=XVWDQG LPPHU
QRFK HLQHQ 2*HKDOW YRQ FD  PJO ZRGXUFK GDV )OVVLJJDV:DVVHUGDPSI*HPLVFK HLQHQ
6DXHUVWRIISDUWLDOGUXFN DXIZHLVW GHU PLW  DWP R[LGLHUHQG ZLUNW ,Q $EVFKQLWW  ZLUG GLH
5FNIKUXQJ YRQ$QRGHQUHVWJDV LQ GHQ 3UR]HVV EHVFKULHEHQ (LQH0DQDKPHZHOFKH GLH %LOGXQJ
NRKOHQVWRIIKDOWLJHU $EODJHUXQJHQ DQ 5HIRUPLQJNDWDO\VDWRUHQ YHUPLQGHUW $XIJUXQG GHV KRKHQ
HUIRUGHUOLFKHQ++29HUKlOWQLVVHVIUHLQHUHGX]LHUHQGH$WPRVSKlUHHUJHEHQVLFKDXFKKLHUNHLQH
QHJDWLYHQ (LQIOVVH DXI HLQH &KURPR[LGVFKLFKW 1DFK $EODXI GHU 5HIRUPLHUXQJ OLHJW IHUQHU HLQ
ZDVVHUVWRIIUHLFKHV 6\QWKHVHJDV YRU ZHOFKHV LQ $EKlQJLJNHLW YRQ GHU 7HPSHUDWXU HLQ ++2
9HUKlOWQLV YRQ FD  ±  DXIZHLVW XQG VRPLW QLFKW LQ GHU /DJH LVW &KURPR[LG ]X UHGX]LHUHQ


























ZHLWHUH 3DUWLNHO DXV &U2 E /LHJW &KURP LQ DXVUHLFKHQG KRKHQ $QWHLOHQ LQ GHU %DVLV























$OXPLQLXP XQG 6LOL]LXP ELOGHQ EHL JOHLFKHQ 5DQGEHGLQJXQJHQ VWDELOHUH 2[LGH LP 9HUJOHLFK ]X









3IHLIHU >3IHB@ ZLUNW 6LOL]LXPR[LG DOV 'LIIXVLRQVEDUULHUH IU GDV &KURP XQG YHUODQJVDPW GDV
:DFKVWXPGHU&KURPR[LGVFKLFKWXQGUHGX]LHUWGDV(LQGULQJHQYRQ.RKOHQVWRIILQGLH/HJLHUXQJVPDW
UL[GXUFK.RKOHQVWRIIGLIIXVLRQ6LOL]LXPZLUG LQKHUN|PPOLFKHQKLW]HEHVWlQGLJHQ6WlKOHQPLWELV]X
 ]XJHJHEHQ ,P 3UR]HVV VHOEVW LVW HLQH JHVFKORVVHQH 6LOL]LXPR[LGVFKLFKW ]X YHUPHLGHQ GD HV








DOOHPEHL7HPSHUDWXUHQ REHUKDOE & ]XP7UDJHQ GD DE KLHU&KURPR[LGH DEGDPSIHQ N|QQHQ
(EHQVR HPSILHKOW VLFK EHL VHKU JHULQJHQ 6DXHUVWRIISDUWLDOGUFNHQ GLH9HUZHQGXQJ YRQ $OXPLQLXP
>3IHB@ %HL JHQJHQG KRKHQ &KURPJHKDOWHQ !  LQ /HJLHUXQJHQ NDQQ GHU $O*HKDOW EHL
JOHLFKHU2[LGDWLRQVEHVWlQGLJNHLWDXIELV]XJHVHQNWZHUGHQ>6PLB@
=XU9HUKLQGHUXQJGHV$ESODW]HQVZHUGHQQDFK6WDQGGHU7HFKQLNEHLKLW]HEHVWlQGLJHQ6WlKOHQELV]X

























7HPSHUDWXUHQ O|VHQ VLFK LQVWDELOH 3KDVHQ ZLH )HUULW XQG =HPHQWLW DXI XQG HV NRPPW ]XU










LQKRPRJHQH 7HPSHUDWXUYHUWHLOXQJ YRUOLHJW ZDV ]X XQWHUVFKLHGOLFKHQ 0DWHULDODXVGHKQXQJHQ IKUW
:HLWHUKLQWUHWHQWKHUPLVFKH6SDQQXQJHQEHLVWDWLRQlUHP%HWULHEDXIYHUXUVDFKWGXUFKGHQ7HPSHUD
WXUJUDGLHQWHQ ]ZLVFKHQ LQQHQOLHJHQGHU5HDNWLRQV XQG DXHQOLHJHQGHU+HL]]RQH'HU*UDGLHQWZLUG











QXQJHQEOHLEHQ MHGRFKEHVWHKHQGDGLH.ULHFKJHVFKZLQGLJNHLW ]XJHULQJ LVW DOVGDVVHV LP9HUODXI
HLQHU VLQQYROOHQ SUR]HVVDEKlQJLJHQ $ENKOUDWH ]X HLQHU YROOVWlQGLJHQ 6SDQQXQJVUHOD[DWLRQ NRPPW
GLHLQQHUHQ6SDQQXQJHQZHUGHQHLQJHIURUHQXQGDOV2IIVHWLQGHQQlFKVWHQ%HWULHEV]\NOXVEHUQRP
PHQ
7DEHOOH IDVVWZHLWHUHZLFKWLJH(OHPHQWH IU+RFKWHPSHUDWXUVWlKOH & &XQGGHUHQ
(LJHQVFKDIWHQLQ%H]XJDXIGLH$XVELOGXQJHLQHUSDVVLYLHUHQGHQ'HFNVFKLFKWVRZLHHPSIRKOHQHPD
[LPDOH%HLPHQJHQLQ0D]XVDPPHQ'LHGDUJHVWHOOWHQ(OHPHQWHXQGGHUHQ&KDUDNWHULVWLNODVVHQ
HLQ EUHLWHV 6SHNWUXP GHU =XVDPPHQVHW]XQJ IU(LVHQEDVLVOHJLHUXQJHQ ]X ,P+LQEOLFN DXI GLH$Q













































































UHQ $QWHLOHQ LQ NRPPHU]LHOO YHUIJEDUHP )OVVLJJDV HQWKDOWHQ VHLQ YJO $EVFKQLWW  ZDV GLH

































VDW]$NWLYLWlW 5HDNWLRQVIRUWVFKULWW XQG 6HOHNWLYLWlW LQ $EKlQJLJNHLW YRQ 7HPSHUDWXU XQG5DXPJH
VFKZLQGLJNHLW]XXQWHUVXFKHQ'HU7HVWVWDQGLVWIUHLQHPD[LPDOH7HPSHUDWXUYRQ&XQGHLQHQ










































&+ &+ &+ &+ &+ Q&+ &
      

,Q$EVFKQLWWZXUGHJH]HLJWGDVVHLQ+3URSDQ9HUKlOWQLVYRQHLQHQSRVLWLYHQ(LQIOXVVDXI
GHQ HOHNWULVFKHQ :LUNXQJVJUDG GHV XQWHUVXFKWHQ %=%+.: EHVLW]W ZRUDXV IU GLH 9HUVXFKH HLQ
+/3*9HUKlOWQLV YRQ  IHVWJHOHJWZXUGH$XI%DVLV GHU(UJHEQLVVH GHV XQWHUVXFKWHQ(LQIOXVVHV
YRQ/XIWVDXHUVWRII $EVFKQLWW  LP%HUHLFK ELV  IU GDV2/3*9HUKlOWQLVZXUGH KLHUIU HLQ
:HUW YRQ  IHVWJHOHJW )ROJHQGH 7DEHOOH JLEW GLH YHUZHQGHWHQ'XUFKIOVVHZLHGHU GLHVH ZXUGHQ
XQWHU %HDFKWXQJ NRQVWDQWHU :HUWH IU 6WHDP&DUERQ9HUKlOWQLV  XQG 5DXPJHVFKZLQGLJNHLW
KYRUJHJHEHQ
7DEHOOH'XUFKIOXVVUDWHQGHU9HUVXFKVUHLKHQ
&+ /3* + /XIW +2 +/3* 2/3*
O1PLQ NJK  
      
      
      
















7*9: 7h 7h 7: 7: 7: 7: 7: 7: 7: 7:
          

'LH DQJHJHEHQHQ  & HQWVSUHFKHQ GHU YRP.DWDO\VDWRUKHUVWHOOHU YRUJHJHEHQHQ$NWLYLHUXQJV
WHPSHUDWXU'DGHU.DWDO\VDWRUKHUVWHOOHUVHLWLJLQSDVVLYLHUWHU)RUP1L2YRUODJPXVVWHGLHVHUYRU
%HJLQQ GHU 9HUVXFKH LQ HLQHU UHGX]LHUWHQ $WPRVSKlUH PLWWHOV HLQHV +1*HPLVFKHV DNWLYLHUW








 'XUFKIKUXQJ 3UHUHIRUPLQJ 'DXHU  6WXQGHQ 5HDNWLRQVWHPSHUDWXU  & 3UREHQDKPH XQG
$QDO\VH*&GHUWURFNHQHQ3URGXNWJDV]XVDPPHQVHW]XQJLP=HLWDEVWDQGYRQ6WXQGHQ

 $ENKOXQJ XQG $XVEDX GHV .DWDO\VDWRUV $XVKHL]HQ GHV JHVDPWHQ 9HUVXFKVVWDQGHV PLW /XIW
O1PLQEHL&'DXHUKDQVFKOLHHQG$XVKHL]HQPLW+EHL&'DXHUK'XUFK

















EHL 9HUZHQGXQJ GHV UHLQHQ 3URSDQ ]X %HJLQQ GHU0HVVXQJHQ QLHGULJHU DXVIlOOW REZRKO GLH $XV
JDQJV]XVDPPHQVHW]XQJPLWHLQHQK|KHUHQ3URSDQDQWHLOEHVLW]W DOVGDV)OVVLJJDVPLW
ZDVJHQHUHOO DXIHLQHQ]X%HJLQQDXIWUHWHQGHQK|KHUHQ8PVDW] LP)DOOYRQ3URSDQKLQZHLVW$OOHU





/XIWHLQJHWUDJHQZLUG5HODWLYEHWUDFKWHW LVW MHGRFKGHU&+$QWHLOEHLGHU=XJDEHPLW+K|KHU LP
9HUJOHLFK ]X GHQ DQGHUHQ 9HUVXFKHQ ZDV DXI HLQHQ K|KHUHQ *UDG GHU 0HWKDQLVLHUXQJ YHUXUVDFKW
GXUFKGHQ+hEHUVFKXVVKLQZHLVW
 























      *O
)UDOOH=XVDPPHQVHW]XQJHQZLUGHLQ5FNJDQJGHV8PVDW]HVIHVWJHVWHOOW $EELOGXQJ ,P)DOO
GHV KDQGHOVEOLFKHQ )OVVLJJDVHV LVW GLHVHU DP VWlUNVWHQ DXVJHSUlJWZDV LPGLUHNWHQ9HUJOHLFKPLW
3URSDQDXIGHQ3URS\OHQJHKDOW]XUFNJHIKUWZHUGHQNDQQ8QWHUGHU=XJDEHYRQ+XQG/XIWVDXHU
VWRIIZLUG GHU8PVDW]UFNJDQJ UHGX]LHUW 'HU8PVDW]UFNJDQJ EHL GHU =XIXKU YRQ+ LVW EHU GLH
0HVV]HLWDPJHULQJVWHQDXVJHSUlJW





















VLJJDV DXIPLQLPDOH*HKDOWH GHV XQJHVlWWLJWHQ.RKOHQZDVVHUVWRIIHV 3URS\OHQ ]X DFKWHQ LVW 5HLQHV
3URSDQZlUHDXVSUR]HVVWHFKQLVFKHU6LFKWRSWLPDOLVWDXIJUXQGGHUUHODWLYKRKHQ.RVWHQIUGLH$XI
DUEHLWXQJ MHGRFK QLFKW ZLUWVFKDIWOLFK JHJHQEHU KDQGHOVEOLFKHP )OVVLJJDV ,VWPLW VFKZDQNHQGHQ
)OVVLJJDV]XVDPPHQVHW]XQJHQ]XUHFKQHQNDQQGXUFKGLH=XJDEHYRQ:DVVHUVWRII]%GXUFK5H]LU









RQHQ 3URS\OHQ LP )OVVLJJDV JHJHQEHU UHLQHP 3URSDQ KLQ .DWDO\VDWRUHQ XQWHUOLHJHQ MHGRFK YHU
VFKLHGHQHQ'HDNWLYLHUXQJVPHFKDQLVPHQZREHLQHEHQNRKOHQVWRIIKDOWLJHQ$EODJHUXQJHQDXFK9HUJLI
WXQJRGHU6LQWHUXQJLQ)UDJHNRPPHQ'LHVH(IIHNWHN|QQHQDQKDQGGHU/DQJ]HLWYHUVXFKHQLFKWJlQ]








=XU TXDOLWDWLYHQ XQG TXDQWLWDWLYHQ %HZHUWXQJ NRKOHQVWRIIKDOWLJHU $EODJHUXQJHQ DQ .DWDO\VDWRUHQ
H[LVWLHUWHLQH9LHO]DKOVSHNWURVNRSLVFKHUFKHPLVFKHUXQGSK\VLNDOLVFKHU$QDO\VHPHWKRGHQZLH7KHU












ZHUGHQ NDQQ )U NRKOHQVWRIIKDOWLJH$EODJHUXQJHQDQ.DWDO\VDWRUREHUIOlFKHQN|QQHQ++2RGHU
2 DOV5HDNWLRQVJDV YHUZHQGHWZHUGHQZREHL GLH$EODJHUXQJHQ QDFK IROJHQGHQ5HDNWLRQHQ LQ GLH
*DVSKDVHEHUIKUWZHUGHQ

0HWKDQLVLHUXQJ    &++& l     *O
     
+HWHURJHQH:DVVHUJDVUHDNWLRQ   +&22+& l     *O
     
2[LGDWLRQ     &22& l      *O





)U GLH 8QWHUVXFKXQJHQ ZXUGH VFKOLHOLFK GDV 9HUIDKUHQ GHU 7HPSHUDWXU3URJUDPPLHUWHQ
0HWKDQLVLHUXQJ730DQJHZHQGHW'DV9HUIDKUHQZLUGLQGHU/LWHUDWXUGHWDLOOLHUWEHVFKULHEHQZREHL
GLH0|JOLFKNHLWEHVWHKWTXDOLWDWLYYHUVFKLHGHQH)RUPHQNRKOHQVWRIIKDOWLJHU$EODJHUXQJHQLGHQWLIL]LH
UHQ]XN|QQHQ'LH=XIXKUUDWHGHV UHDNWLYHQ*DVHV +ZLUG LP9RUIHOG VRJHZlKOWGDVVGLHVHV LQ














SRUW 3URPRWRUHQ ,QKLELWRUHQ KLHUEHL (LQIOXVV DXI GLH FKDUDNWHULVWLVFKHQ 3HDNWHPSHUDWXUHQ (LQHQ
YHUQDFKOlVVLJEDUHQ(LQIOXVV EHVLW]W GDJHJHQ GLH5HDNWLRQVWHPSHUDWXU ZHOFKHU GHU.DWDO\VDWRUZlK
UHQG GHV5HIRUPLQJSUR]HVVHV DXVJHVHW]WZXUGH >0F&B@'LHVHV9HUKDOWHQZLUG DXV$EELOGXQJ
HUVLFKWOLFK'DUJHVWHOOWZHUGHQGLH730(UJHEQLVVHDQHLQHP1L$O2.DWDO\VDWRUGHUEHLYHU
VFKLHGHQHQ7HPSHUDWXUHQHLQHP*DVJHPLVFKDXV9RO(WK\OHQ LQ+HOLXPDXVJHVHW]WZRUGHQ














WHPSHUDWXU PLW  & ]X KRFK LVW 'LH JHQDQQWHQ SULPlUHQ .RKOHQVWRIIVSH]LHV ZXUGHQ DOOJHPHLQ
















3HDNWHPSHUDWXUHQ QDFK &KULVWHQVHQ HW DO ZXUGHQ DQ QLFNHOEDVLHUWHQ 0J2XQWHUVWW]WHQ 3UHUHIRU
PLQJNDWDO\VDWRUHQJHPHVVHQDQGHQHQ1DSKWKDLQDGLDEDWHLQJHVHW]WHQ,QGXVWULHXQG/DERUUHDNWRUHQ
&±&6&XPJHVHW]WZXUGH'LHYRQ0F&DUW\HWDODQJHJHEHQHQ3HDNWHPSHUDWX












Įµ  &KHPLVRUELHUWHU.RKOHQVWRII Įµ 
5HDNWLYHU.RK
OHQVWRII   






   Ȗ  1LFNHOFDUELG Ȗ  1LFNHOFDUELG












į  )LODPHQW|VHU.RKOHQVWRII į 
(LQNDSVHOQGHU









*  *UDSKLWLVLHUWHU.RKOHQVWRII      

'LHMHZHLOLJH0RUSKRORJLHGHULQ7DEHOOHJHQDQQWHQ.RKOHQVWRIIIRUPHQZLUGLP)ROJHQGHQHU|U
WHUW 3ULQ]LSLHOO ZLUG KLHU DXI GLH 9HU|IIHQWOLFKXQJHQ QDFK &KULVWHQVHQ HW DO >&KUB@ VRZLH
0F&DUW\HWDO>0F&B@YHUZLHVHQZREHLGLH%HVFKUHLEXQJHQPLWXQWHUVHKURIIHQLQWHUSUHWLHUEDU
VLQG 1HXHUH 3XEOLNDWLRQHQ ]X GLHVHU 7KHPDWLN EHIDVVHQ VLFK YRUZLHJHQGPLW GHQ QDFKJHZLHVHQHQ
.RKOHQVWRIIIRUPHQ RKQH GLH 0RUSKRORJLH QlKHU ]X HUNOlUHQ >/ORB 7VLB 1LNB





XQGRGHU&[+\ DQ GHQ NDWDO\WLVFK DNWLYHQ =HQWUHQ JHELOGHWZHUGHQ%HLGH)RUPHQ VLQG VHKU UHDNWLY
XQGVWHOOHQSULQ]LSLHOONHLQH6SH]LHVGDUZHOFKHGLHNDWDO\WLVFKDNWLYHQ=HQWUHQGHDNWLYLHUHQVRQGHUQ
VLQG,QWHUPHGLDWHQ]ZLVFKHQ&UDFNUHDNWLRQXQG9HUJDVXQJ1DFK&KULVWHQVHQHWDO>&KUB@LVWGHU










FNHO YRU'LH&$WRPH ZHUGHQ KLHUEHL ZHQLJHU GXUFK&KHPLVRUEWLRQ DQ GHU2EHUIOlFKH JHEXQGHQ








0HWKDQLVLHUXQJVUHDNWLRQ DQ HLQHP QLFNHOEDVLHUWHQ .DWDO\VDWRU PLW $O26XSSRUW GDU 'DUJHVWHOOW
ZHUGHQGLH.DWDO\VDWRUWUlJHUREHUIOlFKHDXV$O2 VRZLHDQJHODJHUWH1LFNHOVWUXNWXUHQ ,QGHU OLQNHQ
$EELOGXQJZHUGHQ1L2DOVGLH6WUXNWXUGHV.DWDO\VDWRUV LPSDVVLYLHUWHQ=XVWDQG1LDOV HLJHQWOLFKH







'HU ȕ7\SXV HQWVSULFKW GHP Ä*XP³.RKOHQVWRII XQG VRPLW SRO\PHULVFKHQ 6WUXNWXUHQ 'LHVH DPRU




JHQGHU %HGHFNXQJ ZREHL GHU %HGHFNXQJVJUDG YLHU 0RQRODJHQ QLFKW EHUVWHLJW :HQWUFHN HW DO
















'LHVH 6SH]LHV HQWVSUHFKHQ GHP:KLVNHU.RKOHQVWRII XQG ZHUGHQ LQ GHU /LWHUDWXU YHUVFKLHGHQ EH
]HLFKQHWÆ YHUPLFXODU ZXUPI|UPLJ QDFK%DUWKRORPHZ >%DUB@ ILODPHQW )DVHU )DGHQ QDFK








UDWXUHQZHUGHQ GLHVH ]XZHQLJHU UHDNWLYHQ6SH]LHV WUDQVIHULHUW ZRGXUFK GLH3HDNV EHL GHU730]X
K|KHUHQ7HPSHUDWXUHQYHUVFKREHQZHUGHQ>&KUB@
İ*









'HU IU GLH 730 YHUZHQGHWH.DWDO\VDWRU HQWVSUDFK LQ VHLQHU =XVDPPHQVHW]XQJ *HPHQJH DXV1L





WLHUW GLH LP*HJHQVDW] ]X GHQ/DQJ]HLWYHUVXFKHQPLW FD 9RO HLQHQ K|KHUHQ3URS\OHQJHKDOW







&+ &+ &+ &+ &+ Q&+ &
      

0HWKDQZXUGH DOV ]XVlW]OLFKHV)HHGJDV DP.DWDO\VDWRU HLQJHVHW]WXPGHWDLOOLHUWH$XVVDJHQEHLGHU
$QDO\VH GHU9HUVXFKH ]X HUKDOWHQ'LHZHLWHUHQ =XVDPPHQVHW]XQJHQ HQWVSUDFKHQ GHQHQ GHU /DQJ
]HLWYHUVXFKH
7DEHOOH'XUFKIOXVVUDWHQGHU9HUVXFKVUHLKHQ
&+ &+ /3* + /XIW +2 +/3* 2/3*
O1PLQ NJK  
       
       
       
       







VWRII:DVVHUGDPSI*HPLVFK XQWHU IHVWJHOHJWHQ 5DQGEHGLQJXQJHQ 'HU .DWDO\VWRU VHOEVW PXVVWH LP
9RUIHOG DNWLYLHUWZHUGHQ YJO$EVFKQLWW  )ROJHQGH9RUJHKHQVZHLVHZXUGH IU DOOH9HUVXFKH
HLQJHKDOWHQ


























7*9: 7h 7h 7: 7: 7: 7: 7: 7: 7: 7:
          

:lKUHQG GHU $XVKHL]SKDVH ZXUGHQ GLH HQWVWHKHQGHQ &+ XQG &2.RQ]HQWUDWLRQHQ ODXIHQG EHU















0HWKDQLVLHUXQJ 7HVWV DQ XQEHQXW]WHQ .DWDO\VDWRUSUREHQ VRZLH /HHUURKUYHUVXFKH GXUFKJHIKUW XP





%HL GHU 0HVVXQJ GHU XQEHQXW]WHQ .DWDO\VDWRUSUREH .DW QHX SDVVLYLHUW WUDW HLQ VLJQLILNDQWHU
0HWKDQSHDN 73    & LQ (UVFKHLQXQJ REZRKO GLHVH 3UREH QLFKW PLW .RKOHQZDVVHUVWRIIHQ
NRQWDNWLHUWZXUGH$OV5HIHUHQ]ZXUGHDQHLQHU.DWDO\VDWRUSUREH0HWKDQEHL&UHIRUPLHUWXQG





7HPSHUDWXULQWHUYDOO HLQ 3HDN DXI 73    & $OV P|JOLFKH .RKOHQVWRIITXHOOH DP XQEHQXW]WHQ
.DWDO\VDWRU ZXUGH &2 LQ %HWUDFKW JH]RJHQ ZHOFKHV DXV GHU 8PJHEXQJ GXUFK GHQ .DWDO\VDWRU
DXIJHQRPPHQZXUGH=XP1DFKZHLVGHU&2$QODJHUXQJDP.DWDO\VDWRUZXUGHHLQHZHLWHUH.DWDO\
VDWRUSUREH EHL  & LQ HLQHP+1*HPLVFK DNWLYLHUW DEJHNKOW XQG DQVFKOLHHQGPLWWHOV 730
XQWHUVXFKW+LHUEHLWUDWHQNHLQH&+3HDNVLQ(UVFKHLQXQJP|JOLFKH4XHOOHQZXUGHQLP9HUODXIGHU






ZXUGH HLQH.DWDO\VDWRUSUREH EHL OLQHDUHP7HPSHUDWXUDQVWLHJ XQWHU =XIKUXQJ YRQ WHFKQLVFKHU/XIW
HUKLW]W ZREHL GLH NRKOHQVWRIIKDOWLJHQ$EODJHUXQJHQ ]X&2 R[LGLHUW XQGPLWWHOV )7,50HVVWHFKQLN
DQDO\VLHUW ZXUGHQ =XP9HUJOHLFK ZXUGH HLQH %OLQGPHVVXQJ DP XQEHQXW]WHQ .DWDO\VDWRU GXUFKJH
IKUWZREHLHEHQIDOOVVLJQLILNDQWH0HQJHQ&2LP3UREHQJDVQDFKJHZLHVHQZHUGHQNRQQWHQ




WHFKQLVFKHQ 0HWKDQLVLHUXQJ YHUZHQGHW ZREHL PLW KDQGHOVEOLFKHQ 0HWKDQLVLHUXQJVNDWDO\VDWRUHQ
VRZRKO&2DOV DXFK&2PHWKDQLVLHUWZHUGHQN|QQHQ >7ULB@$OXPLQLXPR[LGZLUG VHKU KlXILJ
DOV NDWDO\WLVFKHV7UlJHUPDWHULDO EHL GHU KHWHURJHQHQ.DWDO\VH YHUZHQGHWZREHL HVPLW GHU HLJHQWOL
FKHQNDWDO\WLVFKHQ.RPSRQHQWHLQWHUDJLHUWXQGELV]XHLQHPJHZLVVHQ*UDGDNWLYDOV.DWDO\VDWRUEH
WHLOLJW LVW ,QPHKUHUHQ4XHOOHQZLUGGLH$IILQLWlWGHVȖ$O2]XU$GVRUSWLRQYRQ&2EHVFKULHEHQ
>0DQB 3DQB@ &2 NDQQ KLHUQDFK LQ GUHL YHUVFKLHGHQHQ %LQGXQJVIRUPHQ YRUOLHJHQ DOV

















'HU 3HDN GHU EHL GHU 730$QDO\VH DP PHWKDQEHDXIVFKODJWHQ .DWDO\VDWRU JHPHVVHQ ZXUGH NDQQ
QHEHQDGVRUELHUWHQ&2XQG&2DXFKGXUFKNRKOHQVWRIIKDOWLJH$EODJHUXQJHQYHUXUVDFKWZHUGHQ$XI
JUXQGGHUWKHRUHWLVFKHQ9RUEHUOHJXQJHQLQ$EVFKQLWWZHUGHQMHGRFKHLQNDSVHOQGH$EODJHUXQ










%HL GHU $XVZHUWXQJ GHU 'DWHQ ZXUGH DXI GLH 'DUVWHOOXQJ +DEKlQJLJHU 3DUDPHWHU ZLH GHP +
9HUEUDXFKYHU]LFKWHW$PRUSKH$EODJHUXQJHQEHLQKDOWHQJU|HUH$QWHLOHDQ+$WRPHQGLHVHZHUGHQ
]XP HLQHQ EHL GHU 730 DOV + IUHLJHVHW]W ]XP DQGHUHQ UHDJLHUHQ GLHVH PLW GHQ DQJHODJHUWHQ &
$WRPHQHEHQIDOOV ]X&+ZRGXUFKGLH:HUWH YHUIlOVFKWZUGHQ(LQHTXDQWLWDWLYH%HWUDFKWXQJ]XU
6WRIIPHQJH DQJHODJHUWHQ E]Z PHWKDQLVLHUWHQ .RKOHQVWRIIV ZXUGH HEHQIDOOV QLFKW GXUFKJHIKUW ,P
9HUODXIGHU730ZXUGHSDUDOOHO]X0HWKDQ&2LQJHULQJHQ0HQJHQ LPSSP%HUHLFKGHWHNWLHUW)U
GLH+HUNXQIWGHV&2NRPPHQPHKUHUH4XHOOHQ LQ%HWUDFKW%HLGHU730N|QQHQ2$WRPHDXVGHU
0DWUL[ GHV .DWDO\VDWRUWUlJHUV 0J2 $O2 IUHLJHJHEHQ ZHUGHQ GLH PLW GHQ &$WRPHQ ]X &2
UHDJLHUHQZHOFKHV EHL 7HPSHUDWXUHQ REHUKDOE YRQ ±  & ]XU0HWKDQZHLWHUUHDJLHUHQ NDQQ
'DV &2 NDQQ IHUQHU DXV GHP 5HIRUPLHUSUR]HVV VWDPPHQ ZREHL GLHVHV LQ DGVRUELHUWHU )RUP DP
.DWDO\VDWRUYRUOLHJWZREHLDXFK+2XQG&2LQDGVRUELHUWHU)RUPYRUOLHJHQ,P7HPSHUDWXUIHQVWHU
GHU 730 ELV  & VLQG SULQ]LSLHOO 1HEHQUHDNWLRQHQ ZLH GLH %RXGRXDUGUHDNWLRQ GLH
:DVVHUJDVUHDNWLRQ XQG GLH :DVVHU*DV6KLIW5HDNWLRQ GHQNEDU ZREHL &2 VWHWV DOV
3URGXNWNRPSRQHQWHEHWUDFKWHWZHUGHQPXVV)UGLHVH.RPSRQHQWHVWDQGLP5DKPHQGHU9HUVXFKH
NHLQH 0|JOLFKNHLW ]XU 0HVVXQJ LP SSP%HUHLFK ]XU 9HUIJXQJ VR GDVV DXI HLQH
.RKOHQVWRIIELODQ]LHUXQJYHU]LFKWHWZXUGH
730$XVZHUWXQJ0HWKDQ3URSDQXQG)OVVLJJDVEHL&
(LQH ,QWHQWLRQ GHU YRUOLHJHQGHQ $UEHLW ZDU HV HLQH $EVFKlW]XQJ ]X WUHIIHQ RE UHDOH
)OVVLJJDV]XVDPPHQVHW]XQJHQ PLW JHULQJHQ $QWHLOHQ XQJHVlWWLJWHU .RKOHQZDVVHUVWRIIH HLQHQ
VLJQLILNDQWHQ (LQIOXVV DXI GLH %LOGXQJVUDWH NRKOHQVWRIIKDOWLJHU $EODJHUXQJHQ DQ .DWDO\VDWRUHQ
EHVLW]HQ+LHUIUZXUGHQGLH)HHGJDVH/3*3URSDQVRZLH0HWKDQEHLJOHLFKHQ5DQGEHGLQJXQJHQ
76&S*+69 Ĳ UHIRUPLHUWXQGGLH.DWDO\VDWRUVFKWWXQJHQ LP$QVFKOXVVSHU730XQWHUVXFKW
'LH (UJHEQLVVH GHU 0HWKDQUHIRUPLHUXQJ ZHUGHQ DOV 5HIHUHQ]PHVVXQJ EHWUDFKWHW DXI %DVLV GHU




ELOGXQJ IQI FKDUDNWHULVWLVFKH 3HDNV LQ MHZHLOV XQWHUVFKLHGOLFKHQ 7HPSHUDWXUEHUHLFKHQ HQWQRPPHQ
ZHUGHQ$XI*UXQGODJHGHUYHUVFKLHGHQHQ7HPSHUDWXUEHUHLFKHLQGHQHQGLHVHDXIWUHWHQNDQQEHUHLWV
DEJHOHLWHWZHUGHQGDVVGLH5HDNWLYLWlWGHU]XJHK|ULJHQNRKOHQVWRIIKDOWLJHQ6SH]LHVPLWGHP$QVWLHJ
GHU 7HPSHUDWXU EHL GHU GLH GLH &+0D[LPD DXIWUHWHQ DEQLPPW XQG GLH ]XJHK|ULJH 6WUXNWXU
JUDSKLWLVFKHU DXVJHSUlJW LVW 8QWHU %HUFNVLFKWLJXQJ GHU %HOHJXQJPLW &KDOWLJHQ 6SH]LHV GLH DXI





HUK|KWH %HOHJXQJ EHL GHU 9HUZHQGXQJ YRQ UHLQHP 3URSDQ E]Z GHU UHDOHQ
)OVVLJJDV]XVDPPHQVHW]XQJ ]X HUNHQQHQ %HLGH )HHGJDVH ZHLVHQ JHJHQEHU 0HWKDQ HLQHQ
]XVlW]OLFKHQ 3HDN  & DXI IU )OVVLJJDV LVW GDUEHU KLQDXV HLQ ZHLWHUHU 3HDN EHL  &
HUNHQQEDU'DGLH*HVDPWIOlFKHXQWHUGHP/3**UDIHQLP9HUJOHLFK]X3URSDQJU|HULVWVRZLHHLQ
]XVlW]OLFKHU 3HDN  & JHELOGHW ZLUG NDQQ ZHLWHUKLQ JHVFKOXVVIROJHUW ZHUGHQ GDVV GLH





:HOFKH )RUPHQ &KDOWLJHU 6SH]LHV GHP MHZHLOLJHQ 3HDN ]XJHRUGQHW ZHUGHQ N|QQHQ ZLUG LP
)ROJHQGHQHU|UWHUW
'HU3HDNLP%HUHLFKYRQ&±&OlVVWDXIFKHPLVRUELHUWHQ.RKOHQVWRIIĮ7\SVFKOLHHQGD
GLHVHU LQHLQHP7HPSHUDWXUEHUHLFK YRUOLHJW GHUQDFKGHU/LWHUDWXU YJO$EVFKQLWWKLHUIU W\
SLVFKLVW(VEHILQGHWVLFKZHLWHUKLQNHLQDQGHUHUFKDUDNWHULVWLVFKHU3HDNLPQlKHUHQ8PIHOGPLWGHP



















VHP7\SXV ]XJHRUGQHWZHUGHQ GD GLHVHU EHL GHU0HWKDQUHIRUPLHUXQJPLW DXVUHLFKHQG KRKHP6&
9HUKlOWQLVQLFKWJHELOGHWZLUG'LH.RKOHQVWRIIVWUXNWXUHQVHW]HQZHLWHUKLQGDV9RUKDQGHQVHLQK|KHUHU
XQJHVlWWLJWHURGHU DURPDWLVFKHU.RKOHQZDVVHUVWRIIHYRUDXV(V LVW YLHOPHKUGDYRQDXV]XJHKHQGDVV
GLHVHV0D[LPXPSULPlUGXUFKGLH0HWKDQLVLHUXQJFKHPLVRUELHUWHU&26SH]LHVYHUXUVDFKWZLUG'LH








$QVWLHJ GHU OLQNHQ 3HDNVHLWH QLHGULJH 7 NOHLQHU DXVIlOOW DOV GHU QHJDWLYH $QVWLHJ GHU UHFKWHQ
3HDNVHLWHKRKH7'HULQ$EELOGXQJDEJHELOGHWH3HDNGHV9HUVXFKHVPLW0HWKDQ]HLJWHLQJH
























&+\ XQG &2)UDJPHQWHQ ]XJHRUGQHW (LQH =XRUGQXQJ GHU 7HLOSHDNV ]X HLQHU HWZDLJHQ
.RKOHQVWRIINRPSRQHQWHLVWPLW$XVQDKPHGHU3HDNV,,&2DGVXQG,,,&+\DGVQXUVFKZHUP|JOLFK







GLH 5HDNWLYLWlW QLHGULJHU LVW LP 9HUJOHLFK ]X 3URSDQ 'LHVHU $VSHNW GHFNW VLFK KLHUEHL PLW GHQ
(UJHEQLVVHQ HLQHV VWlUNHUHQ 8PVDW]UFNJDQJHV LP 9HUODXI GHU /DQJ]HLWXQWHUVXFKXQJHQ YJO
$EVFKQLWW







































VLFKWOLFK GHP EHUHLWV UHLQ RSWLVFK HQWQRPPHQ ZHUGHQ NDQQ GDVV GLHVHU DXV GHUhEHUODJHUXQJ YRQ




OHGLJOLFK HLQH JHULQJH$NWLYLWlW DXIZLHV'LH DGVRUELHUWHQ.RKOHQZDVVHUVWRIIH XQWHUOLHJHQ KLHUGXUFK

















QLHGULJHU 7HPSHUDWXU GHXWOLFK UHGX]LHUW LVW 'HU ]ZHLWH 3HDN LP 7HPSHUDWXUEHUHLFK YRQ  & ±






&+0D[LPXP , LP %HUHLFK  & ±  & HUNHQQEDU 'DVV GLHVH LP )DOO GHV 9HUVXFKHV EHL
&NDXPLQ(UVFKHLQXQJWULWWZLUGDXIGLHJHULQJH$NWLYLWlWGHV.DWDO\VDWRUVEHLGLHVHU7HPSHUD
WXU]XUFNJHIKUW
1DFK$EVFKOXVV GHU H[SHULPHQWHOOHQ$UEHLWHQ HUIROJWH MHZHLOV HLQH IRWRJUDSKLVFKH$XVZHUWXQJ HLQ













8QWHUVXFKXQJHQ ]XP (LQIOXVV HLQHU )HHG]XJDEH YRQ + RGHU /XIWVDXHUVWRII EHLP 3UHUHIRUPLQJ
& ]XP )OVVLJJDV PLWWHOV 730 HUJDEHQ EHL GHU $XVZHUWXQJ SULQ]LSLHOO GLH EHUHLWV HU|UWHUWH
3HDNJUXSSHLP%HUHLFK&±&$EELOGXQJ
%HLGHU=XJDEHYRQ+ ZLUGHLQHGHXWOLFKH9HUNOHLQHUXQJGHU*HVDPWSHDNIOlFKHHUVLFKWOLFKZDVDXI
HLQH JHULQJHUH %HOHJXQJ GHU .DWDO\VDWRUREHUIOlFKHPLW NRKOHQVWRIIKDOWLJHQ $EODJHUXQJHQ VFKOLHHQ
OlVVW$OOJHPHLQlKQHOWGHU]XJHK|ULJH.XUYHQYHUODXIGHP5HIRUPLQJYHUVXFKPLWUHLQHP3URSDQEHL
&DOOHUGLQJVOLHJWGLH7HPSHUDWXUGHV&+0D[LPXPVPLWFD&HWZD.K|KHUJHJHQ



















'HU 3HDN IU HLQNDSVHOQGH 6WUXNWXUHQ ,99 VRZLH GHU 3HDN IU )LODPHQWH 9, IDOOHQ ]XVDPPHQ
'XUFKGLH/XIW]XJDEHHUIROJWHLQHWHLOZHLVH3DVVLYLHUXQJGHVNDWDO\WLVFKDNWLYHQ1LFNHOVGXUFK2[LGD
WLRQ+LHUGXUFKZLUGGLH.LQHWLNGHU=HUVHW]XQJGHUFKHPLVRUELHUWHQ.RKOHQZDVVHUVWRIIHYHUODQJVDPW









'LH (UJHEQLVVH GHU 7HPSHUDWXU3URJUDPPLHUWHQ0HWKDQLVLHUXQJ EHVWlWLJHQ ]XP HLQHQ GLH %HJUQ
GXQJHQIUGHQ8PVDW]UFNJDQJGHUYHUVFKLHGHQHQ)HHGJDV]XVDPPHQVHW]XQJHQEHLGHQ/DQJ]HLWYHU
VXFKHQ]XPDQGHUHQGLH$XVVDJHGDVVGLHNRKOHQVWRIIKDOWLJHQ$EODJHUXQJHQXQGZHQLJHU6LQWHUE]Z
9HUJLIWXQJVHUVFKHLQXQJHQ IU GHQ 8PVDW]UFNJDQJ YHUDQWZRUWOLFK VLQG 'LH 9HUZHQGXQJ GHU KDQ


















=XPEHVVHUHQ9HUVWlQGQLV GHU$QZHQGXQJ GHU5DPDQVSHNWURVNRSLH DQ NRKOHQVWRIIKDOWLJHQ$EODJH
UXQJHQ HUIROJW ]XQlFKVW HLQH GHWDLOOLHUWHUH%HVFKUHLEXQJ GHU ]X XQWHUVXFKHQGHQ 6WUXNWXUHQ.RKOHQ
VWRIIELOGHWSULPlUGUHLNULVWDOOLQH6WUXNWXUHQ'LHHLQIDFKVWH)RUP LVW*UDSKHQEHLGHUGLH.RKOHQ
VWRIIDWRPHEHUVSðK\EULGLVLHUWH%LQGXQJHQLQVHFKVHFNLJHQ5LQJHQYRUOLHJHQ(LQ&$WRPLVWKLHUEHL
VWHWVPLW GUHL DQGHUHQ SODQDU YHUEXQGHQ ZREHL HLQH NULVWDOOLQH )HUQRUGQXQJ LQ GHU (EHQH YRUOLHJW




*UDSKLW EHVFKUHLEW KLQJHJHQ HLQH 0RGLILNDWLRQ GLH DXV SODQDU EHUHLQDQGHU JHODJHUWHQ





:HLWHUH6WUXNWXUHQGLHDXIPRGLIL]LHUWHQ*UDSKHQVFKLFKWHQEHUXKHQVLQG LQGHQ OHW]WHQ -DKUHQDXI


















¾ DPRUSK+IUHL    D&    VSðK\EULGLVLHUW
¾ WHWUDHGULVFKDPRUSK+IUHL   WD&    VSñK\EULGLVLHUW
¾ DPRUSK+KDOWLJ    D&+   VSðRGHUVSñK\EULGLVLHUW

















'DQHEHQ WUHWHQ XQHODVWLVFKH6WUHXYRUJlQJHDXI%HLGLHVHQZLUGQDFKGHU$EVRUSWLRQ HLQHV3KRWRQV









'HU(QHUJLHJHKDOW GHV HPLWWLHUWHQ3KRWRQV 6WRNHV6WUHXXQJ LVW XP HLQ9LHOIDFKHV JHULQJHU DOV GHU
GHVDEVRUELHUWHQ3KRWRQV7\SLVFKH/DVHUDQUHJXQJVZHOOHQOlQJHQ KYGHU56OLHJHQLP%HUHLFKGHV
VLFKWEDUHQ /LFKWHV ]ZLVFKHQ  ±  QP ZDV HLQHP (QHUJLHEHWUDJ ]ZLVFKHQ  ±  H9 HQW
VSULFKW'DVIUGLH$QZHQGXQJGHU56W\SLVFKH$QZRUWVLJQDOKYKYV OLHJW LQGHV LP%HUHLFKYRQ























/DVHUV XQG GLH /DVHUOHLVWXQJ EHHLQIOXVVW ZHUGHQ (LQ ZLFKWLJHV.ULWHULXP LVWZHLWHUKLQ GLH $UW GHU





ILNDWLRQHQ DXIWUHWHQ'DV5DPDQVSHNWUXP YRQPRQRNULVWDOOLQHP*UDSKLW EHVLW]W HLQHQ FKDUDNWHULVWL
VFKHQ 3HDN *3HDN EHL FD  FP >&KXB 7XLB@ E]Z LP %HUHLFK  FP











UDXV IROJW GDVV GLHVHU 3HDN QXU JHQHULHUW ZLUG ZHQQ .RKOHQVWRIIULQJH YRUKDQGHQ VLQG >)HUB
7XLB@ 7XLQVWUD HW DO >7XLB@ VFKUHLEHQ GDV $XIWUHWHQ GHV '3HDNV HLQHP
















'LH 6WUXNWXU YRQ NRKOHQVWRIIKDOWLJHQ $EODJHUXQJHQ NDQQ GXUFK GLH $QDO\VH GHILQLHUWHU
















NRKOHQVWRIIKDOWLJHQ0DWUL[ 6WHLJW GHU*UDSKLWLVLHUXQJVJUDG VLQNW GDV ,',*9HUKlOWQLV XQG GLH2UG
QXQJ VWHLJW1DFK*RJRWVNLHW DO >*RJB@ IKUHQ XD K|KHUH7HPSHUDWXUHQ VRZLH OlQJHUH9HU
ZHLO]HLWHQ EHL NRKOHQVWRIIKDOWLJHQ *HIJHQ ]XU *UDSKLWLVLHUXQJ XQG GLH 5HDNWLYLWlW GHV *HIJHV
QLPPW DE >1R]B@'DV9HUKlOWQLV NDQQ LQ*UHQ]HQ ]XU$EVFKlW]XQJ GHU SODQDUHQ$XVGHKQXQJ








, O      *O
$QVWLHJGHU%DVLVOLQLH
(LQODJHUXQJHQYRQ+$WRPHQYHUlQGHUQPDJHEOLFKGLH6WUXNWXUGHVDPRUSKHQ.RKOHQVWRIIQHW]ZHU
NHV >6LQB@6WHLJWGHU+$QWHLO LQQHUKDOEGHU6WUXNWXU DQ IKUWGLHV]X HLQHP9HUOXVW UlXPOLFK
DQJHRUGQHWHU 1HW]ZHUNELQGXQJHQ GLH 6WUXNWXU ZLUG PHKU SRO\PHULVFK XQG GLH +lUWH QLPPW DE
>0DUB@0DUFKRQHWDO>0DUB@ZLHVHQDQDPRUSKHQZDVVHUVWRIIKDOWLJHQ.RKOHQVWRIIVFKLFK























,QWHUDNWLRQHQ ]ZLVFKHQ $QUHJXQJVODVHU XQG0DWUL[ DXIWUHWHQ VSLHJHOW GLHVH SULQ]LSLHOO HLQ ,QWHQVL









JLH GLH KLHUEHL IUHLJHVHW]WZLUG KYVZLUG GDEHL LQ )RUPYRQ3KRQRQHQ *LWWHUVFKZLQJXQJHQ XQG




YHUOlXIW:LUGHLQH/DVHUDQUHJXQJVZHOOHQOlQJH LP0D[LPXPGHU3/ QPYHUZHQGHW WULWWNHLQ
$QVWLHJDXIXQGGLH,QWHQVLWlW LVWDEKlQJLJYRQGHU6FKLFKWGLFNHGHU0DWUL['XUFKGLH9HUZHQGXQJ







VWLHJ GHV $QWHLOV QDQRNULVWDOOLQHU 6WUXNWXUHQ ZDV HLQKHUJHKW PLW HLQHP $QVWLHJ GHV ,',*










,P5DKPHQGHU YRUOLHJHQGHQ$UEHLW HUJDE VLFKGLH0|JOLFKNHLW5DPDQPHVVXQJHQDQ.DWDO\VDWRUHQ
GXUFKGDV,QVWLWXWIU(QHUJLHYHUIDKUHQVWHFKQLNXQG&KHPLHLQJHQLHXUZHVHQ,(&GHU78%HUJDNDGH






0DWHULDOV DXV]XVFKOLHHQ ZXUGHQ GLH 6FKWWXQJHQ DQVFKOLHHQG LQ LQHUWHU $WPRVSKlUH DXVJHEDXW
JDVGLFKWJHODJHUWXQG WUDQVSRUWLHUW'LH5DPDQPHVVXQJHQHUIROJWHQDQ.DWDO\VDWRUSDUWLNHOQDXVGHP
GLUHNWHQ$QVWU|PEHUHLFKGHU6FKWWXQJHVZXUGHQMHZHLOV]HKQ0HVVXQJHQGXUFKJHIKUW
'LH5DPDQVSHNWUHQZXUGHQPLW HLQHP LQ9LD5DPDQ0LNURVNRSGHU)LUPD5HQLVKDZ DXIJHQRPPHQ
'HUYHUZHQGHWH/DVHUKDWWHHLQH:HOOHQOlQJHYRQQPJUQXQGP:0D[LPDOOHLVWXQJZR
EHL OHGLJOLFK  GHU /DVHUOHLVWXQJ JHQXW]WZXUGH+|KHUH /HLVWXQJHQ IKUWHQ ]XU$EGDPSIXQJ GHU
















'LH 9RUJHKHQVZHLVH GHU $QDO\VH ZLUG LP )ROJHQGHQ DP 6SHNWUXP HLQHU 0HVVXQJ GHV /3*
EHDXIVFKODJWHQ.DWDO\VDWRUVNXU]GDUJHVWHOOW
=XQlFKVW HUIROJWH GLH *OlWWXQJ GHU 6SHNWUHQ XQWHU 1XW]XQJ HLQHV DXI GHP 9HUIDKUHQ GHU )RXULHU










'LH HLJHQWOLFKH $QDO\VH GHU 3HDNV HUIROJWH GXUFK GLH QLFKWOLQHDUH $QSDVVXQJ HUNHQQEDUHU ,PSXOVH
E]Z 3HDNV+LHUIUZXUGHQ HLQH /RUHQW] XQGRGHU HLQH*DXVVLDQ)XQNWLRQ XQWHU %HDFKWXQJ HLQHV
%HVWLPPWKHLWVPDHV PLQ  YHUZHQGHWZRUDXV GLH:HUWH IU 3HDNIOlFKH 3HDNSRVLWLRQ VRZLH
3HDNK|KHHUPLWWHOWZXUGHQ'LH9HUZHQGXQJGLHVHU$QDO\VHPHWKRGHZDULQVEHVRQGHUHQRWZHQGLJGD
EHLHLQHP*URWHLOGHU6SHNWUHQHLQEHUODJHUQGHU3HDNDXIWUDWGHVVHQ8UVSUXQJQLFKWGHP'E]Z














MHZHLOLJHQ $EODJHUXQJ 'LH OLQNV GDUJHVWHOOWHQ %R[GLDJUDPPH LQ $EELOGXQJ  YHUDQVFKDXOLFKHQ
GLH6XPPHGHU ,QWHQVLWlWHQ YRQ' XQG*3HDN'LH9HUZHQGXQJ GHV KDQGHOVEOLFKHQ/3*YHUXU




ZHOFKH EHLP/3*EHDXIVFKODJWHQ.DWDO\VDWRU K|KHU DXVIDOOHQ'HU K|KHUH'$QWHLOZHLVW DXI
HLQHK|KHUH8QRUGQXQJLPNRKOHQVWRIIKDOWLJHQ*HIJHKLQE]ZDXIHLQHQK|KHUHQ$QWHLOULQJKDOWLJHU
6WUXNWXUHQ+LHUQLFKWYHUDQVFKDXOLFKWLVWGLH'DUVWHOOXQJGHU(UJHEQLVVHLQ%H]XJDXIGLH3HDNK|KHQ
6RZRKOEHLGHQ ,QWHQVLWlWHQDOV DXFKGHQ9HUKlOWQLVVHQNRQQWHKLHUIUGHUJOHLFKH7UHQG IHVWJHVWHOOW
ZHUGHQ







'DVV GLH $EODJHUXQJHQ QHEHQ .RKOHQVWRII DXFK:DVVHUVWRIIHLQODJHUXQJHQ HQWKDOWHQ ZLUG DXV GHQ
















$XIJUXQG GHV K|KHUHQ:DVVHUVWRIIDQWHLOVZLUG DXVJHVFKORVVHQ GDVV GLH$EODJHUXQJHQPLW NOHLQHP












3HDNGHWHNWLHUWZHUGHQ1DFK >6DGB@NDQQGLHVHU3HDN DQGHUHQ4XHOOHQ DPRUSKHU.RKOHQVWRII
VWUXNWXUHQ]XJHRUGQHWZHUGHQXDRUJDQLVFKHQ0ROHNOHQXQGIXQNWLRQHOOHQ*UXSSHQ/HW]WHUHN|Q












ODJHUXQJHQ GHU /3*EHDXIVFKODJWHQ.DWDO\VDWRUHQ UHDNWLRQVWUlJHU VRZLH LQ K|KHUHQ*HKDOWHQ YRUOD
JHQ'LH EHL GHU730HUNHQQEDUH9HUVFKLHEXQJ ]X K|KHUHQ7HPSHUDWXUHQ JHKW HLQKHUPLW GHQ KLHU





NRKOHQVWRIIKDOWLJHQ 6WUXNWXUHQ GXUFK]XIKUHQ 'LH 0HVVXQJHQ DQ GHQ .DWDO\VDWRUSDUWLNHOQ ZXUGHQ
ZHLWHUKLQRKQH%HDFKWXQJGHU3DUWLNHOODJHGXUFKJHIKUW'LH3UREHQZXUGHQ]ZDULPJOHLFKHQ%HUHLFK
GHU $QVWU|PXQJ HQWQRPPHQ MHGRFK NRQQWH DXV GLYHUVHQ *UQGHQ $XVEDX /DJHUXQJ 7UDQVSRUW
QLFKWDXIGLHH[DNWH3RVLWLRQLHUXQJGHVMHZHLOLJHQ3DUWLNHOVGLUHNWH$QVWU|PXQJRGHU$QVWU|PVFKDW
WHQJHDFKWHWZHUGHQ$XVPHVVWHFKQLVFKHQ*UQGHQN|QQHQHEHQIDOOV7HPSHUDWXUXQWHUVFKLHGHEHLGHU

























JHQEHU VFKlGLJHQGHQ lXHUHQ (LQIOVVHQ DE (LQH RSWLPDOH .DWDO\VDWRUNRQILJXUDWLRQ HUP|JOLFKW
KLHUEHLHLQHQDEODJHUXQJVIUHLHQ8PVDW]DXFKEHLK|KHUHQ*HKDOWHQXQJHVlWWLJWHU.RKOHQZDVVHUVWRIIH
LP)HHGJDV,Q$EVFKQLWWZXUGHQHLQLJHYHU|IIHQWOLFKWH$UEHLWHQ]XU(QWZLFNOXQJYRQ.DWDO\VD
WRUNRQILJXUDWLRQHQ IU GLH5HIRUPLHUXQJ YRQ)OVVLJJDV YRUJHVWHOOW ,QVEHVRQGHUH HGHOPHWDOOEDVLHUWH
6\VWHPHPLWJHULQJHQ$QWHLOHQVHOWHQHU(UGHQ]HLJHQKLHUJXWH(LJHQVFKDIWHQXPHLQHQDEODJHUXQJV
IUHLHQ %HWULHE EHU ODQJH %HWULHEV]HLWHQ ]X JHZlKUOHLVWHQ 8QDEKlQJLJ YRQ GLHVHQ (QWZLFNOXQJHQ
H[LVWLHUWDNWXHOOHLQH/FNHZDVGLH9HUIJEDUNHLWGLHVHULP/DERUPDVWDEHQWZLFNHOWHQ.DWDO\VDWR
UHQEHWULIIW'D%UHQQVWRII]HOOHQV\VWHPHJHJHQEHUDQGHUHQ7HFKQRORJLHQYHUJOHLFKEDUHU1XW]OHLVWXQJ
XP HLQ9LHOIDFKHV WHXUHU VLQG XQG DP0DUNW QXU HLQH JHULQJH1DFKIUDJH H[LVWLHUW ZHUGHQ YRQ GHQ
.DWDO\VDWRUKHUVWHOOHUQDXFKNHLQHJURHQ$QVWUHQJXQJHQXQWHUQRPPHQVROFKH.DWDO\VDWRUHQIUGHQ
0DUNW ]X HQWZLFNHOQ LQVEHVRQGHUH ZHQQ HV VLFK XP WHXUH HGHOPHWDOOKDOWLJHQ 6\VWHPH KDQGHOW GLH
ZHLWHUKLQLQLKUHU*HRPHWULHGLHVHQ$QODJHQDQJHSDVVWVLQG
6SOHQ
,P *HJHQVDW] ]X JURWHFKQLVFKHQ 5HIRUPHUDQODJHQ LVW GLH %HWULHEVZHLVH YRQ %UHQQVWRII]HOOHQ
%+.:GXUFKYLHOIDFKH6WDUWXQG6WRSSYRUJlQJHJHSUlJW:LUGGDVEHLRSWLPDOHU%HWULHEVWHPSHUDWXU
EHILQGOLFKH6\VWHPJHVWRSSW OLHJW DQGHQNDWDO\WLVFKDNWLYHQ=HQWUHQGHV.DWDO\VDWRUV HLQ UXKHQGHV
*DVJHPLVFKYRUGDVDXIJUXQGGHUVFKOHFKWHQ:lUPHDEIXKUQDFKDXHQ'lPPXQJEHUHLQHQOlQJH
UHQ=HLWUDXPKRKHQ7HPSHUDWXUHQEHLHLQHPQXUJHULQJHQ5FNJDQJDXVJHVHW]WLVW.ULWLVFKH.RKOHQ
ZDVVHUVWRIINRPSRQHQWHQ XQWHUOLHJHQ KLHUEHL HLQHU ODQJHQ 9HUZHLO]HLW EHL GLHVHQ 7HPSHUDWXUHQ GHU
$QWHLOGHUXQJHVlWWLJWHQ.:VWHLJWXQGNRKOHQVWRIIKDOWLJH$EODJHUXQJHQN|QQHQDP.DWDO\VDWRUDN













GDV QLHGULJHUH 'UXFNQLYHDX GHV $QRGHQUHVWJDVHV JHJHQEHU GHP 3UR]HVVJDV ZDV ZLHGHUXP HLQHQ
HQHUJHWLVFKHQ $XIZDQG HUIRUGHUW XP GLHV ]X NRPSHQVLHUHQ (LQH ]XVlW]OLFKH .RPSRQHQWH GLH LP




4XHUVFKQLWWVHUZHLWHUXQJ DXV %HL RSWLPDOHU $XVOHJXQJ N|QQHQ KLHUEHL 'UFNH HUUHLFKW ZHUGHQ GLH






'DXHU GHDNWLYLHUHQ ,Q$EVFKQLWW ZXUGHQ JUXQGOHJHQGH$VSHNWH ]XU9HUZHQGXQJ HLQHU 3UHUH
IRUPLQJVWXIH LQ%UHQQVWRII]HOOHQ%+.:HU|UWHUW3DUDOOHO]XGLHVHQ$UEHLWHQZXUGHQH[SHULPHQWHOOH
8QWHUVXFKXQJHQDQ]ZHLKDQGHOVEOLFKYHUIJEDUHQ3UHUHIRUPLQJNDWDO\VDWRUHQ $%YHUVFKLHGHQHU








 K VRZLH GHU XQWHUVXFKWH 7HPSHUDWXUEHUHLFK HQWVSUDFKHQ +HUVWHOOHUYRUJDEHQ 'LH IROJHQGHQ

















VDWRUPHQJH]XP(UUHLFKHQ HLQHU*+69YRQK LPQLHGHUHQ7HPSHUDWXUEHUHLFK  &QRW
ZHQGLJLVW)UEHLGH.DWDO\VDWRUHQJLOWIHUQHUGDVVEHL&GLH.DWDO\VDWRUPHQJHDXIUHGX]LHUW
ZHUGHQ NDQQ$OOHUGLQJVPXVV LP%HUHLFK GHV3UHUHIRUPLQJ QLFKW GDV WKHUPRG\QDPLVFKH*OHLFKJH
ZLFKWHUUHLFKWZHUGHQ3ULPlUHV=LHOLVWGLH8PVHW]XQJK|KHUHU.RKOHQZDVVHUVWRIIHGLHEHLGHU9RU












$EVFKQLWW 'DVV GLHVH LQ9HUELQGXQJPLW GHQ EHUHLWV LP )OVVLJJDV YRUKDQGHQHQ XQJHVlWWLJWHQ
















$EVFKQLWW ZRGXUFK.RKOHQZDVVHUVWRIIH GHK\GULHUWZHUGHQ XQG&KDOWLJH$EODJHUXQJHQ DQ GHQ












'HQ8QWHUVXFKXQJHQZXUGH ]XJUXQGH JHOHJWGDVV3URSDQPLW &GHPEHUKLW]WHQ:DVVHUGDPSI
]XJHIKUWZLUGZRGXUFKVLFKHLQH0LVFKWHPSHUDWXU70LVFKHLQVWHOOW'LHVHZXUGHLP9RUIHOGIUYHU





'LH0LVFKWHPSHUDWXU GLHQWH EHL GHQ%HWUDFKWXQJHQ DOV%DVLV ]XU(UPLWWOXQJ GHV%LOGXQJVSRWHQ]LDOV
GHUSULPlUJHELOGHWHQXQJHVlWWLJWHQ.RKOHQZDVVHUVWRIIH3URS\OHQ&+XQG(WK\OHQ&++LHUIU
ZXUGHQZHLWHUKLQGLH LQ$EVFKQLWWHUPLWWHOWH*HVDPWOlQJHGHU3UR]HVVJDVVWUHFNHPVRZLH





VFKQLWW LP 3\URO\VHURKU HUPLWWHOW XQG DXI GLH 3UR]HVVJDVVWUHFNH YRQ  P VNDOLHUW ZXUGH
$EELOGXQJ
$EELOGXQJ9HUZHQGHWHV7HPSHUDWXUSURILO]XU$EVFKlW]XQJGHV%LOGXQJVSRWHQ]LDOVXQJHVlWWLJWHU.RKOHQZDVVHUVWRIIH
'LH $EVFKlW]XQJ GHV %LOGXQJVSRWHQ]LDOV HUIROJWH XQWHU 1XW]XQJ GHV 5HDNWLRQVPHFKDQLVPXV QDFK
.RQQRYYJO$EVFKQLWW*HPlGHQ$XVIKUXQJHQLQ$EVFKQLWWZHLFKWGLHVHU0HFKDQLV
PXVXQWHUGHP(LQIOXVVHLQHU3DUWLDOGUXFNHUQLHGULJXQJYRPUHDOHQ9HUKDOWHQDE'LHVEHWULIIWMHGRFK








LQ $EELOGXQJ  ]XVDPPHQJHIDVVW GDUJHVWHOOW LVW GLH 7HPSHUDWXU GHV EHUKLW]WHQ :DVVHUGDPSIHV
7:' VRZLH GLH KLHUDXV UHVXOWLHUHQGHQ :HUWH GHU 0LVFKWHPSHUDWXU GHU 9HUZHLO]HLW GHU UHODWLYHQ











KLQWHUOHJW LVWGHU%HUHLFKGHUDXI%DVLVGHV9HUIDKUHQVIOLHELOGHV LQ$EVFKQLWW WHFKQLVFKQLFKW
UHDOLVLHUEDULVW'HU5HIRUPDWJDVVWURPYHUOlVVWGHQ5HIRUPHUEHLFD&XQGZLUGDQVFKOLHHQGLQ
HLQHP:lUPHEHUWUDJHUJHNKOWZREHL:lUPHQHUJLHDQGHQ)HHGJDVVWURPYRU5HIRUPHUHLQWULWWEHU
WUDJHQZLUG  & LVW KLHUQDFK HLQHPD[LPDO HUUHLFKEDUH7HPSHUDWXU XQWHU%HDFKWXQJ WHFKQLVFKHU
*HJHEHQKHLWHQ'DV%LOGXQJVSRWHQ]LDOQLPPWHUVWDEHLQHU0LVFKWHPSHUDWXUYRQ&PHUNOLFKDE
ZRIUGHU:DVVHUGDPSIDXI &HUKLW]WZHUGHQPVVWH8UVDFKH LVWGLH7HPSHUDWXUDEKlQJLJNHLW
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